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—_ 
PUBLIC NOTICES PUBLIC NOTICES 
2 \fimstry of Transport. : T ‘af Fechan Water Su wee Board. 
SURFACING OF ARTERIAL Tigrieer al. ees eR ORRS FOR FIL! FIL’ - , 
28 . : manufac 
The Minister . is repared to receive oan of filters at the SUPPLY, DE VERY, rr] 
ERS for BITUMINOUS 8 RACING in con ERECTION of PRESSURE or GRAV TYPE 
Larne with certain sections of Arterial Roads in pao gy to deal with 7% million gallons of Long = 
ne y , 
Eneex 4 titles, f . P ‘AL CONTENTS OF Particulars can be obtained op application to the 
Srcitcations, bile of awantiiies, forme and con, RINCIP THIS ISSUE. Be EE Oy 
ditions jal Roads = Rk Ministry of apes 30, Buckingham-gate, Westminster, 58.W. 1, on pay 
Kngineet, AT’hitehall.gardens, §.W. 2 ; ment of a cheque for £5 made out to the Taf Fechan 
Tranapor’ d anit of £25. vm asm tta tl Water Supply a = sum will be returned on 
ment of @ ve o a receipt of a bona fide * 
bird 2-7 — a is cage Sy tang - in Moving a 7500-Ton Building. Sealed Tenders, accompanied by detail Grazing pad 
Fun ori to the definite acceptance of « Fender by oe Talore Noon’ sane, delivared sm yor April, 
the Mine tract 1924, endorsed * for Filters.” 
The drewings and conditions of con may be Ne Dente will 
i at the Ministry,and copies of the specifica. be considered except for a type of 
tape TL at agantities, Be., will be available on and A. New Cement Works on the Humber. Alter which has alrendy been adopted for a scheme ot 
sae om the the a féria tind ‘necompanied & The Board do not bind themselves to accept the 


4 bill of quantities, must be submitted ‘ip 
envelope, endorsed +--+ aes 
irterial F ads, Segond Surfacing Pre 

The Mi: gen - 4 not bind himself to to > acanpt the 
owest or any Tem 

Genders must reach the undersigned by 10 3.m. 
the 10th day of Aprit, 1 

Dated this 20th day of March, 1924 

(sd) H. H. PIGGOTT, 
Assistant Secretary. 
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Essex 


on 


Ministry of Transport 





—— 


TO ENGINEERS, MACHINISTS AND OTHERS. 


he London Board of Shecheta 
E 


OFFE 


The B 
not exceeding £500 the yd 
thereunder = Ae! 

Any fu 


may be obtained 
THE 5 SECRETARY to te LONDON ‘A 


Ca easy mde ke 
o wh irawings, W spec: 
iron drain than the ist » 1924, the 


1 
Board not to be liable for the safe custody or retarn 
of same. 5261 


Borough of Poole. 
veeporation af _ Pool prepered, to 

reeive TENDE for the SUPPL Y oa CONSTROC- 

TION of a NEW BRIDGE over the channel di ividing 
Poole from Hamworthy. ‘The bridge, which will have 
a total length of t., will consist of Three Rein- 
forced Concrete Spans on each side and One Steel 
Opening Span of 60ft. clear in the centre of the 
bridge; this opening span will rest on 2 piers, each 
pier being made up of 4 cylinders Ne te | from 7ft. 





to 13ft. in diameter, with top platform of reinforced 
concrete. 

Plans and draft contract can be and the 
specification, schedule of quantities ‘and form of 
Tender obtained at the offices of the Consul Engi 
neers, Messrs. Livesey, Son Hen 14, South- 
place, London, E.C. ‘2. on and f y. the 
‘ist day of March, 1924. between the hours of 


10.30 a.m. and 4 p.m., UpOR De 
of Five Guineas, which deposit will be returned upon 
receipt of a bona fide Tender which is not subse- 
quently withdrawn by the contractor 

Tenders must be on > official form, each Tender 
in a sealed envelope mark * Poole Bridge."” Ten- 
ders must be accompanied by the general conditions 
spec tee ation, and schedule as issued by the Consult: 
ing Engineers. 

Each Tender must be signed in Ls handwriting of 
the tenderer er his authorised age 

The Council does not bind iteclf 1 ‘> accept the lowest 
or any Tender, 

Tenders must reach the a Synned by 9 a.m. on 
Monday, the 28th of Anti, 

ARLES LISBY, 


Town Clerk. 
Town Clerk's Office, 


e. Dorset, 
th March, 





5324 


1924. 





( lity of Birmingham. 
WATER DEP. 
SALE OF PUMPING MACHINERY. 
ED for the PURCHASE, DIs- 


TENDERS are 
MANTLING, and REMOVAL of PUMPING MA.- 
CTUNERY, BOTLERS, &c., at Plant’s Brook Pump- 
ing Station, near Minworth, Warwickshire, com- 
prising 

200 H.P. Compound Differential Pumping 


manufactured 
Co., of Leeds. 


Engine, in excellent condition, 
by Messrs thorn, Davey an 

1 100 BLP. Cornish Engine (old), 

4 Roots’ Boilers (old), Steam Pipes, &c 

together with form, of Tender and 


Pull particulars, 
~ to am may be had on application to the 
undersigned, 
J. H. BROADLEY. 
Secretary. 
Water Department, 
Couneil House, |, — oe 
25th March, 5301 





( ‘ounty Borough of Wolver- 


HAMPTON. 
Dee ones UNDERTAKING. 
TRON 


ly. AND 12mm, TRUNK MALNS. 
The Wolverhampton ration is prepared to 
receive velverbanipton for PR 


: VIDING and LAYING 
Kvout 5400 Yards of 15in. and 2950 Yards of 12in. 
AST TRON WATER MAINS, and executing other 
work in connection therewith, from contractors who 
aay to the whole of their employees such remunera- 
ion and observe such hours of employment as are 
eae pa by the Employees’ Unions and Associations 
. [invloyers in the several localities where the work 
done 
, A copy of the pestastien. qeentiies and form of 
ender may be: obtained from Mr. A. B. Wood- 


— Waterworks Basinesr.. Town “Hail, 
on 


a 
Chai of 
and endorsed ‘* Trunk Mains.”” and delivered 


mittee, 


at my "office oi on or before 10 a.m. on Tuesday, the 15th 
day of April, 1924. 
The right to decline the lowest or any Tender is 


reserved to the Corporation. 
F. E. WARBRECK HOWELL, 


Cc . 
Town Heft. Wolverhampton, mS R 
5th March, 1924, 5188 ~& 


(No. 


The Making 





High-Tension Transmission Lines—No. III. 


Progress in in Prime Movers. 
The Institute of Metals - —Annual Meeting 





The Physical Society's Exhibition. 





Practical Hydraulic lic Engineerng Problems. 





Engineering and Physics. 
A New Roll Grinding Machine. 





iL.) 


SE Rithiidate: 














PUBLIC NOTICES 


PUBLIC NOTICES 





Brentwood Mental Hospital, 
ENTWOOD, ESSEX. 


WANTED. VERTICAL CROSS-TUBE STEAM 
POrLEE. not less than 3ft. dia. by 7ft. Gin. Com- 
eS Rig --~ 
uotations, giving 
5290 


In —, and to re- 
full particulars, to be sent to the ENGINEER. 


80 Ib. working pressu 
reat Northern Railway (LIre- 





TO MANUF 5 OF Pras 
The Directors are ve TENDERS for 
the SUPPLY of Sw ana SeiLT CROSSINGS, 
with CHAIRS for same 


of the drawing and specification may be 


ap return of the dra 
Tenders, made out cn forms ou lied ‘b by ine Com. 
papy. should +" delivered, 
endorsed “* Tender tches, ‘Be.., * not Tater t than 


or Swi 
10 4.m. on Monday. 14th April, 1934. 
do Panay bind themselves to accept the 
er. 


J. B, STEPHENS, 
Secretary 


Amitens-street Biatics. Dania. 
26th March, 


lowest or any 


5341 





ee ~ o thy , 
Mis Steel Co., Limited (In 
4 LIQUIDATION). 

The Liquidators invite TENDERS for athe INVEN.- 
TION covered by British Letters Patent Nos. 124,463, 
124,464, and 124,465, the year 1916, under which 
this Company has so successfully treated steel for the 
purpose of the same being used for light armour and 
other purposes. 

Tenders must be addressed to the LIQUIDATORS 
at 34 and 36, Gresham-street, E.C. 2. and posted in 
time to arrive not later than the 14th day of April, 
1924. The Liquidators do not bind themselves to 
accept the lowest or any Tender. A cheque for 10 per 
cent. of the amount of the Tender must accompany 
the Tender, Such cheques will be returned if the 
Tender be not accepted. 

Form of Tender can be obtained from the —- 
DATORS at 34/36, Gresham-street, London, acs 

P8870 


iris Steel Co., Limited (In | tec 


4 LIQUIDATION). 
The Liquidators invite TENDERS for the INVEN. 
by covered by British Letters Patent No. 112,412 
of the year 1916, and Nos, 134,915 and 134,916, of the 
year 1918, for the casting of high-speed steel. 
be addressed to a LIQUIDATORS 
at 34 and 36, Gresham-street, E.C posted in 
time to arrive not later than the ‘ain'a day ors April, 
1924. The Liquidators do not bind themselves to 
accept the lowest or any Tender. A cheque for 10 — 





The South Indian Railway Com- 
PANY, Limes, Bye repared -— 4 N- 
sone for the SUPPLY A. ‘fran 
. COPPER TUBES. ol SHEETS 
= Soleo DRAWN STEEL BOILER robes. 
a Brine’ i PARTS of LocossD sys ENGINES. 
5. STRUCTURAL STEEL W ee ee 
and 


lowest or any Tender or to defray any expenses in 
connection with ng. 
J. COLENSO JONES, 
Clerk to the Board. 
Board's. Offices, 
at Tydil, 
7th March, 1924. 


nstitution of ‘Chemical Engi- 
RS. 

ASSISTANT SECRETARY WANTED, to act also 
es Assistant Secretary of the Chemical Engineering 
Group of the Society of ’ 
be tactful, good organiser, have some 


ex office 

the ing of accounts.—Apply, by letter 
only, not ds than April 12th, 1924, stating quali 

and giv’ three 

to. the INSTITUTION OF CB AL 

ENGUNERES. = Abbey House, Victoria-street, 
London, 5326 


5338 





Age 





SITUATIONS OPEN 


Pea for the Jpoerson of . ane 
+ ASS: ANT ry ep vise 
that ihe APPOINTMES: is NOW 


5280 a 
caper are ENGINEER.—APPLI 











ANTS are IN 
Ps ED that the Postrion. advertised on 
29th P ed under Box No. 5019 HAS BEEN 
5302 a 


HE NATIONAL GAS ENGINE sees tf 
INFORM APPLICANTS that the 


to POSITIO) 
of DRAUGHTSMAN HAS NOW BEBN FILLED 
eneememnnntiieen 5287 . t 4 


a BRITISH COMPANY for its Raii- 
ile, 5 somosent bo 1 es 
« 








Member or of Institution of Civiit Engineers. 
Thorough know! of Spanish essential. Age 35 to 
40. Free furnished pa. oe provided. Commencing 
salary £1200 . Four years’ contract. 
Write, “* C. EB. E., velo Bi Street's, 6, Gracechureh street, 
London, E.C. 3 S832 a 





Wibormb8a son SPECTURS 

abpitiosat BOLLER INSPECTORS. “Appl. 

cants must with a 

training holding @ first-class x’ cette ine 
of Trade ficate, 


making accurately 

of all Sat of Steam Bollers. 

rts on Galitics "Comumenaiae 
dress. The 





dimensioned 8) 
and Writing Clear 
£200 














Specifications forme of Tender will be available 
at the " salary per annum.—A » 5304, 
minster, We te 8 Offices, 91, Petty France, West- moe, — 
ders, addressed to the Chairman and Directo: 
of the South Indian Railway , Lamaited, Ww D by Midland Crane Firm, Qualinet 
marked “ Tender for Copper Tubes Se ny &c.,”’ ENGINEER to Assist in General 
or as the case may be, must be left with the under. | Designing. ws and bea 4 interview 
signed not later Twelve on Friday, “eo llth | clients ; ae ae t berth for 
soe, 1924, in*respect of tions Nos. 1, 2, and | Suitable age, ex nase * salary 
the 25th April, 1924, in respect required.  Riaress. esse. The Engineer Com. 
Xo. Gu and. 80th May, 1924, in respect of Specifi 5306 a 
ion No. 5: 
» trectors hemsel accep SSISTANT ROQVEEED in Electrical Department 
lowest or an S +3 w oe 7a) wee, * A $ 7 me a of —— 
A charge, urned, mad. on +t on Stock. 
: which wilt net bo mt wl be © | vious experience éssentisl.—Address, 5342, = Ena 
55, {9rt0ch, copy ot Speciontions Xow. Land 2, | Ber Ofer “ 
£1 for each copy of Specifieation & Nee ATTERY PRODUCTION.—A Large Fitm in the 
Copies of the drawings y be obtained at the Midlands REQUIRES fer their Battery Depart- 
jessrs. White and Partners, ment, an exper! MAN, not over 35 Years of sar. 
ting Engineers i the Company, 8, to Su Battery ProJuction and to Take ( 
Westaninster. 5.W. 1. lete of the Assembly Shop. Apeitennss somes 
A. MUTRHEAD, ve nays and enthusiasm, and good 


Managing Director. 
5331 


25th March. 
91, Petty drome, 8.W. 1. 





(j reat Indian Peninsula Rail- 
WA 


The Ie are sept to receive APPLICA- 
candidates trained in LOCOMOTIVE 
EERING for APPOIN TMENTS as ASSISTANT 
SUPERINTENDENTS (Officers’ Grade) in the Trans- 
portation Department of the above Railway in India 
Moe ae ——— be from 24 to 30 years of age and 


“— ~ 
‘anenta are for three years under agreement 
in the. first instance, which may be su uently 
extended by t. Company will provide 
first-class passages to India. 
Candidates must have had first-class general and 
technical ed been fully trained in 
Locomotive in Railway Locomotive 
Works or in the Works of a Locomotive Manufacturer, 
apd must have had subsequent experience in Railway 
Running Shed Locomo’ 
I Amongst lay ol Bn myn yi which candi- 
T, Goes, Some wiedge of Electrical Work. 
affic Control: mBlock Sytem of Signalling, 
of the cog ee of Interlocking points and 
Sten s will be advantageous 
nit jal salaries will ordinarily be the minimum of 
he i Com 











cent. of the amount of the Tender must 
the Tender. Such cheques will be returned if the 
Tender ~ not accepted. 
Form of Tender can be obtained from be a ee 
DATORS at 34/36, Gresbam-street, London, E 4. 
71 





he Great Indian Peninsula 


RAILWAY COMPANY, 43, Copthall-avenue, 
London, H.C, 2, invite TENDERS for :— 





Fee. 
1, CARRIAGE DOOR HANDLES, os 
2. STERL FISH “Bois, CHATR-BOIH, agi ; 
BL BAILS ond Fist PLATES .. £1 

:: PLATE GLASS, & 108. 
Tenders are due by in va. on 8th April, 1924 
Tender forms obtainable at above address, Fees not 

returnable, 5344 





—_ which may be seen in 
pany’s office, rangin Rupees 450 to Rees om 1150 
mensem, eet initial salaries may. a if 


per 
panne qualified men 

ted after each year of 7 eppevved service up to the 
Dasinan stated above. 

Leave will be granted at the discretion of the Com 
pany in accordance with the rules, which may be seen 
in os. y's ve cannot be claimed as 
ar 

Selected candidates will be required to pass 
medical examination by e Company's Consulting 
Physician before appointment. 

Applications for age ano must be made on 
forms which must be ob by. written request 
from Messrs, ROBERT Warts and PARTNERS, 3. 
Victoria-atreet, don, 8.W the Consulting Eng! 
neers to the Company, and io ‘whom the forms must 
be returned after completion 

With the application tomes will be forwarded 
brief patticulars of the Railway Provident Fund. 





5295 





possess 
retical and practical knowledge of the CGonainan- 
thom of Lighting end Starting Batteries for Motor Oars. 
tate age, experience and salary required.—Address, 
5278, The Engineer O 5278 A 


HIEF ENGINEER A At IMMEDIATELY, 
Portuguese West Africa.— ey with full par 








ticulars previous experience, 5330, Engineer Otter. 
5330 a 

YNGINEER., Mechanical and Electrical, RE- 

4 QUIRED by City Firm, to reside in Malaya. 





Minimum age 27, maximum 30. Public school. Single 

preferred. No untrained men consider State expe- 

rience. Salary about £600.—Address, P8803, The 

Engineer Office. P8803 a 
SITU ATIONS 


OPEN (continued) 
2. 





SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 


MACHINERY, &c., WANTED 
Pagez. . 


FOR SALE, Pages 2, 3, 4 and 01. 
AUCTIONS, Pages 3 and 9}. 
PREMISES TO LET OR WANTED 
Page 3. 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2&. 





For Advertisement Rates see 
Page 337, Col 1. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS Page 93. 
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TH 





Marcu 28, 1994 





———— a 


—— 


E ENGINEER 










































































of engines, automobiles and electric mo’ 2 years 
executive, Ss RESPONSIBLE PST with 


























2 R, 
2. Longbridge-road, Balsall’ 


SITUATIONS OPEN (continued) SITUATIONS WANTED. (continued) Ta aae aoe 
R™ IDENT REPRESENTATIVE for Ee =m ale oH 
REQUIRED by important Enstoeering \e oe t ny itiatres + Inst, On. 
Must have thorough in the of Enginest- held een Teiaae, 
ing Products. Highest jal.— Address, RW. 
. The Bugineer Office. P8886 A me ent rn Lay Se in = 7: 
"ORES MANAGER for Internal Combustion ——= Steam or I.C. . pe tha mY 
W° Works in Midlands ; must be thoroughly Thos EE" panne. thee and 5.0 or pase ah se ct = ra Catan 
enced ; good y for first-class organiser and aromas. B. T. Certificate, REQUIRE PO Wweresliont amr | from those. having good connection and able 
—H. WOopD, * * Minstead,” * Norley, F x me hard worker.—Address, Passe. The = to influence business. 5204 D «4 NGINEE o EEA Fs 
—— GENTS WANTED in All Principal Towns of Great | Brand ucee nee thon Tor teh 
Waxeo ar, “io design af Motor. Lorry trans k* ry at Sinall Ss gy IS Te a. P- Rao 
‘. . 
magpica,  Geat bores “a Kaen Fn ofice, Sood) oigan eae: Taring” Fira ting Speciality by high-class manufac- Sate oe “Bo., 89 Viotorin-st rest, 
atoben. ae fatereal Combustion Engines.— | managemént. ted P8890 Pngines is Bae Address, 5345, The Engineer Office. 5345 D i 
dresa, si oP ge cnlary regnised. ee 
5839, The Engineer Office. RAILWAY AND DOOK ENGINEERS SeOPPORTUNITY ee ioe XCBLunne 
TANTED. DRAUGHTSMAN, for Works in North en and ASiAUWaY ma taitLAte to SEND vind ROLLIN pipe ter oh UCTIOQN on WORK.—Address, i. *MOUL. 
Aa. & England. Must ts first-class man. | works management. D SIRES | 20 IVE POST = aaniite ter ot * TOCK, | Hollybenk, Woking. Peas » 
oroug, conve: Ww modern as- a or » “ - 
works “Plant trom Retort. to Sess t mesern by position of high responsibility. " EXPORT DEPT.. on Bt cy 1, Meek, 2, 
letter, with references, stating age, experience. and | controlled works of 5000 hands. ‘Thorough Knowledge R. H. NEAL and CO. a Der Cent. Dasey 
salary required, 5224, The Engineer Office. 5224 a | of commercial and technical ts for sound . last examination. com 
Sronestons proves abitity a as diplomatic, Plant House, 
ANTED. DRAUGHTSMAN, Preferably with forceful organiser, and thorough! SS EALING, LONDON, W. 5. 5262 pb 
W's Arrial,Mopewar and, Structural, Raperien. | Hiehtet credentials: moderate salary —Replie, ESGIBERING FIRMS. with Small Connections 
Engineer Office. Se eee ee and 1 ENLARGEMENT, should write to keen young FOR SALE 
ve. 3. an office.— 
se aa ot "Materialbanaling MBTALLURGIOAL CHEMIST. F.I.C,, M1-Brit-F., | Address, P8878, The Engineer Office. P8878 D LL MODERN TOOLS. OVERE, UERD sd cuRap; 
Plant# and Structural Steelwork. State age DESIRES POSITION ; years’ wide experi- UNDON AGENCY.—Well-known Firm. a. itt. Poslick (fs (Pepat = ee De AUTO, 
eee Eee stleny seepeedActoge. Se The cf Dect breatment.-Addinese, Bossi, Whe Masinesr OMmee, L, high-class ing _ Specialities. SHAPERS ;- S-Aln, Cleves; ieee 
em r % . pag ge Bye ge EE ‘eld "Bros: TOOL and 
" energe' an progressive 8 ave Ga Jones ane shi 
ANTED, Expetiensed DRAUG AN for pmaa ; 
W/“Watertone Boller and Stroctural Work + omty | NAVAL ARCHITECT and ENGINEER, B.Sc., 25, | established Se SS preferably Hoicer PRESSES, Taylor Crallen AONE 
men with shop experience and capable of out DESEEES | APEOISEMERS ot somes ©? | Ome — TT, GEAR CUTTERS for small sour PLANIS 
their duties without nets supervision apply Fully qualified design, esti. ‘ » and RIVETING POWER if RS ; DatLtA 
tate age, experience and salary required.— Address, = baiting ee. P8899, The Engines: | | den een a RE UIRE “Sore. re, AE PGE inp DELLS. uint TORRES SENSER \. 
executive ex ence. t Le - ; n! ET 
8270, The Engineer OMe S870 4 | Oftice. beste o” | aawesine ts tor Le lentes nd Midlands," Most ituens (Ontversal). Band 8. Ctnelnnat No. $: 
Re eT Sromiin et on O0L-ROOM SUPERINTENDENT, Keon, Energe duce Dusiness.-Addrtes, $11. The Bhgineer Ohice. SPEED qi? 4 TOOL-ROOM TATHES. sn be 
‘Terms and from Germnta Drewings.— Address, organiser, _ experience in design ccign and CAPs ta Wire in. (Ward), tin. Ai: 
6307, The Engineer Office, manufacture of tools. dies. &c.. for cheap ion iene MEN FOLDERS, 30in.. 86tn.; Braise le HACK 
7 ENGINEERS. connection, "tai Byeite & Sehoo! bowsixa. "i GIANT YSEATE 
agcham. 


N Important Swiss Firm, whe are ee of 
Electrical Machi 
possible a ¢apabie DESIGNER, with euperionss in 
Locomotive truction for the management of their 
Locomotive Designing Office. Applicants of Swiss 
nationality, with a good knowlege of and 
Draferpuce, -, dealing with deta will be fun 


PS —— oa 


scope for initiative; good testimonials.—Address, 
P8882, The Eagineer Office. PRRSe B 





sceaneal 2 ENGINEER, Excellent Long Ser- 
works Se wi engi- 

= TON successful Sena ironf ee et 
moderate salary.—Ad The Engi- 

neer Poone B 





ogineer . 
‘NONSTRUCTIONAL DRAUGHTSMAN, Well Up in 
Desigping Steel Wora to LC. ts 


tate and 
P8806, Engiter Office. 





a er of 
5308, The Hnsiaser Office. 


Diy. ued 0 pyouts. 


man need apply.~-Address, 
neer ae 


DP acoliins Converce sd Biresincel Wack dale | S24 
ant shlary.—Addrens, ogee acim’ alee. | © 


UGHTSMAN REQUIRED an 
Engineers’ Office in the Woot ot Lond . bm 04 
= sound in the design of mechanical Getails. 
experience, and salary required.— Address, sear, 
The Engineer Office. 5337 a 


Dv AUGHTS REQUIRED TEMPO Y for 

aR. Construgtional Work.—Add 
seahtion Subs expetience, and salary tequired, os. + 
Engineer Office. 





Firm in 
Only expe- 
. The — 











RODUCTION.—Live MEGH. ENGINEER SEEKS 
RE-ENGAGEMENT, Initistive, 
— aL above average, success in positions of 


expert obtaining results , from shops ‘and band ing 
labowr. 





No “* passengers "’ carried. Maximum results. 
Minimum overheads. t-day conditions fully 
36. Tes at inter- 


real Age itimoni 
view, = Foot, i nein 9 Peedi B 


a Seatiart  e 
The 


Engineer P*Pa008 D_ 
MISCELLANEOUS 


we TAGS, BILLHEADS, MEMOS., 
SHEETS, DUPLICATE BOOKS, and 


an «PRINTING 5 and ood, a es 








&e.— 
Lit 
= re 





BOILERS FOR SALE. 


HREE LANCASHIRE BOILERS. Soft 7 
diameter, by Spurr, ——-* 5 d Co., Wakefield 

two in 1915, one im 1917 ; with Fittings ped 
Mountings; re-ipsure ab 130 _——- A keen 


D for late aa fails 
mr re = ", BONS {Hawarden 
d ter. ‘ 


Limited, 
5340 G 











5299 1 





OR SALE, Complete Set Volumes (No. 1 to Present 

day) ‘PROCEEDINGS " Institution of Civil 
Engineers Perfect condition, bound in clot 
Beal: No. C.E. 660, c/o Dawson's, 118, owe 


VV. &, 








AND SHIPBUILDERS—MAN.- 
P simaiter | a 

. DESIRES similar 

Engineer pocs 


TION.—Address, 


UBLISHED TO-DAY.—* POLYHEDRONS,” by 
8S. Hovey. of Helena, UB. 


Albert Montana, 
ene coRDS. Limited, 59 and 60, 
us ‘es Inn-fields, London, W.O, 2. Post free four 
shitlings. 5308 1 





Works — SEEKS RE- a ge 
welding products general 


prAt ip are 

sstimating ting, & good ti "Brod wen} 
cos | . c.5 

$ of taking 8 control. 


wy BA Pay £450 per a>. —Address, P8847, 
K 


SS 





INGINEER DRAUGHTSMAN, 26 Years’ Experience, 
well educated, wide structural expérience, capable 
designer of blast-furnace, foundry, steel works, forge, 
rolling mill, colliery and brickworks plant, gas or coal- 
fired furnaces, pa and gas produver plant. Good 
references; will take 
salaty.—Address, P8894, The. Engineer Office. P8894 B 
= TRACER, 5 Years’ Engineering 
urnal a. WISHES to 
5 cue AT HOME.—Address, P8877 








and Technical 
by: ae 
7 - 





\RAUGHTSEMAN Pe. with J of 
Petrol Engine Design Wor Please sta i 
ns aad salary required. P.O. Box rN, 
Bristol 


RAUGHTSMAN WANTED for Counties 
"A ee  Caperienae - Willwrishting Age 
about e ex ence an se 
Apply. Box 400 naford and "Gecdione Lid., 
57 and 69, Ludeatenin, London, E.0.4. 530i A 

















AN, First 
for Large 

—Address, in confidence, 
5279, The Engi 


UGHTSMAN, with Marine 
QUIRED for Engineers in 
Add stating age, experience 
5318, Engineer Office. 
oxt RT COLLIERY Man ra LANs 
4 UGHTSMAN RE a —_ 
bitshed firm in Nottingham Address, 5214 
The Engineer Office. 5214 a - 
RST-CLASS 2 nga hg te x mel Pag UIRED for 
sg of High-cl a Media Produc- 
‘tion. one but up-to-date aD: . 
State qualifications, age. ase Seine 5283, mE 
Engineer Oftice. 5283 A 
T OUOMOTIVE DRAUGH 
4 ing Hand, REQUIRE 
Manchester. 
perience and salary, 





bee Sw for Central Pacific, 
AN, about 25, as CI 
ING DRAUGHTSMAN and FIELD 
Must be certificated and have sound knowledge Ti 
Stee! and Concrete Buliding Construction. Four years’ 
agreement ; £18 monthly first two years, £20 third and 
fourth yeers. Free qurrters, boerd and medical 
attendance. Second-class passage out and home.— 
Address, _P 8884, The Engineer 0 Office. P8884 a 





\ JANTED, a FOREMAN, Capable of Taking Chatge 
of & Structural ahd Plating tiepartanent of 
Engineering Works in the North-East . District. 
Applicants must have bad modern, up-to-date experi- 
ence in the control of men, and with 4 special know- 
Jedge of General Structural and Plating Work. 
Accustomed to Fixing Plete-work Rates and Estimat- 
ing to obtain work. This should prove a good position 
to @ progressive, pushful man.—Address, stating age, 
experience and fall particulars, 5288, The Engineer 
Office 5288 a 


— FOREMAN, Experienced, Loam, 
sand, und machine moulding, DESIRES 
POSITION with ou firm. Would equip new 


sania Amalie 
eaten RECONSTRUCTIONS, 


» BOSE pias: 7 DERBY. 

d by specialists. 
enersanere concerns reconstructed. 
Active management where desirable. 
Additional Capital in approved cases. 

The fullest investigations are invited and required. 





Beata 3. . 





. ee gay (French and German). Acctracy 

prompt viee.—R. SWIFT, 65, Bishop- 
street, Side, ter. Many years’ experience 
in P8600 1 


JEMBLEY.—A Fully Qualified ENGINGER, 
A.M.LM.E., fluent 5 both 
GFFERS his SERVICES for Con- 


tors found Engineering Exhibits.— 
» The Engineer | Office. _ P8sss 1 





ome Ce 





PATENTS 

A SOCIET T MOEGLEN, the Pro- 
L prietors at Penne tor o. 182,442, for ** I 
ee ai Au 
. are witting 
arrange other nie f 
invention and commercial t ae t 
Printed copy of the specification and full particulars 
can be ob from RAYNER and Ne Fabeet 
Agents, 5, -lané, London, W.C. P8875 
e IMPROVEMEX: BICEX FLOW mes 
ees OWNER of the Above PA ‘is DESIROUS 

of ARRANGING by LICENCE or otherwise on 

fer the manufac reial 
development in 
HADDAN 


ture and comme! 
of the vention.—For particulars 
address, HERBERT and CO., Chartered 
a Amante. $1 and 32, Bedford- street, ant 


es 
pi Patewr NT Ne. 


rasan TS AND DESIGNS 
A on gros 


x K Bee -y cvmeen ee 








” 











PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 
or wish to buy or sell a 
BUSINESS or WORKS 
Write : 


WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E,C. 4. 

Established over 70 years. 
) (Mechanical) REQUIRED as ACTIVE 
DIRECTOR jn London Company, with full- 
Salary £520 p.a. 
plus share of profits. Open to solicitors’ and 
accountants’ . investigation.— Write, pen B4943, 

Francis and Co., 131, Fleet-street, E.C. 4. 5285 o 

Rrerstt, with Fae ys es ah SEEKS OPENING 
as PARTNER Business or a 

sound tion relative to inva jon as 

ON: and NAPPE 


—AND. 
61 51 and. 52, Carey-street, L London, _W.C. 2 3 











time 





neers, 
72 0 








| ee ERECTORS, Used to Heavy Electrical 
Machines, Switehgear and Cables for contract 
work at home and/or abroad. State particulars of 
experience, age and if married,— Address, 5305, The 
Engineer Office. 5305 a 





| eo “Hy REQUIRED in Constructional Steel- 
works ; must be a man of exceptional ability.— 
Apply, stating previous employment and wages 


required, also send copies of testimonials, to PRING 





and St. HILL, Ltd., Bedminster, Bristol. 5281 A 

JANTED, Experienced SETTER UP for Four- 
AAs Coat GRIDLEY. AUTOMATICS.—Apply. 
SLACK BUR 


AERC )PLANE Cv., 
Leeds. 


Roundhay-road, 
6316 a 





SITUATIONS WANTED 





M.1.C.E. 


(86), Railway Construetion Canada, 
AX. § expioration survey Africa, conerete dam con- 
struction, experienced control native labour, DE- 
SIRES POST abroad. 


Interview, London district. 
900. 


Excellent references; war service.—Address, P8900, 





The Engineer Office. P8900 Bb 
( ‘OMPETENT COST ACCOUNTANT REQUIRES 
/ 00d progressive APPOINTMENT. Capable com- 
ple te control works office, sales, buying, fi ing, 
possesses energy, initiative, and ambition. 
¥ xcellent references. — A ddresa, P8902, The Engineer 
Office. P8002 B 


MACHINERY, &., WANTED 


ANTED, an DUTAERATOS GENKEATOR of 
40 K.W. fo engine, speed 


Rddrew, ba Kin i weit monap —— lh a 


Wires AT ONGE, ELBOCTRIO LOCO. CRANE, 








All 


5 tons “capacity standard gauge 
ddress, 5325, Tid Basines, ote 
F 


iculars and prive. 





W4XzeD. ONE 5ft.-or ett. VERTICAL BORING 
Must have two 








heads ° 
gzontall Lowes w seen. ddress, 
5275, The Engineer 0; 6275 ¥ 
ANTED, PETROL. PARA N GENERAIING 
SET, D.C. 220 volts, any H.P. bet 50 and 
00.—Price and full cioslars to COX and DANKS, 
td., Tron and 8 ts, 168, t-street, 
London, W, }. 6334 F 





ANIED, TWO PAIRS WINDING ENGINES, 
about 13in. and 30in. cyls.; must be m 
and in perfect. condition.—WILLIAMS, Queen 
Victoria-street. London. 467 


YDRAULIC Ri... wanted, 95 a 
tons, working pressure 2000 i 








ANGIN EER (20), Fitter, Turner, Millwright, SEEKS 

4 good ERM. SIT.; maintenance or works; 11 
years shops, 2} yrs. matine ; , ae refs.— A. D., 44, 
Cranfield-road, London, 8.E. 


P8873 BY, 





in., 
Le og daylight sin. "Diese send fait Pear tinebes 
to make, &c.—Address, 5277, The E. Office. 
5277 ¥ 
R's D. LATHES, Good Condition, 
pulley drive, to swing 16in. rg beds n 


ae 
han 10ft. Send full particulars and price. ~ 


t 
5276, The Engineer Office, 5276 ¥ 





ress, B. =, and T,, 112, Hatton-garden, 
London, E.C, 1, 5206 a 


HE PRO TOR of BRITISH PATENT No. 
st 15 June 22, 1915, rela to “* Im- 
is DESIROUS of 


TERING ‘into A NTS by of a 
LICENCE or other reasonable terms for the 
EXPLO t and 


urpose of he above 
icel working in Great Britain.— 


P 

ensuring its 

eet to SINGER, Steger Building. — 
a 








RAND NEW AND SECOND-HAND. Low Prices. 
500 Feet isin. M.S, STEAM FLANGED 
500 Feet i2in. Ditto. 
500 Feet i@in. Ditto. r 
400 Feet = cw 
n. A # eu and Socketed, 

‘eet Gin. wt aT b to. 
‘eet Sin. WIT. 

t din. W. 





20.090 Fest 2}in 
Feet 4 + Ditto.4 
Feet iin, VAS 4 Ditto 
supply IEE te Bia em ‘WL ant 
Winton an than aayone else 


Ist 
dont tat d co "600, Commercials 
4G 


Cotas BAe Try CONVEYOR, by Babcock and 
Wilcox, 280ft. 560 trays 15 by 12 by 4in. deep, 
comp! with aumaing 

&c.—Full particulars apply, 
LEYS, Ltd., Worswick-¢ » 





ing, motor, &c. 
“Messrs. GRAHAMS 
weastie-on- Tyne, 

5328 6 





ERNGINED | GENERATING BETS. bo 
" aH ate 300-amp. 


4 
Lond soe 18/20, a att egal ‘siturton, 
80 4 


RAG io “AGAVATOR FOR SALE. 600f 
rad! steam 4d ven, Cochran botler, capable of 
— br.; practically new, in 
will” aie to depth of 75fte 

to sand_turning to rock below sur 

poly, and CO., Ltd., Redhill! 5319 6 


“ELECTRICAL PLANT 
FOR SALE, CHEAP. 
O™bxratsio® SEE ene Valve, TRIPLE. 


¥. Sy ee tos 
a ¢ oy ne eee rators. 


Twa. Willan * Throw . DI Tiirow DrPH « coupled to one 
EF 460- $30 
bi Rag tag 


Ae 
TWO 2, Willaps DICT piers, each coupled to a 


195 K.W 420 
TWO SETS SURFACE’ co. NDENS PLANT, each 
with Air Pump, Valves — 3 all A gee ; arranged 
for motor drive, ood oe pable of dealing with 
exhaust steam from s set. 
TWO SETS Dirto (Storey and Soris), 
500 K.W,. set. 
A very low price will be accepted for any of th 


above. 
GEO. COHEN SONS and CO., 600, Comemercial-ros 1, 
E. 14. Ex 














each for 





__ i Ro mi BRITISH rasaee No- 

331, 21, 1920, relating to 

oe: ym. As Facilitating Conv eyancipg of Work 
Mach: TR 


ENtER into 
LICENCE or otherwise on 
of LO. 


purpose 
ensuring its 


pract ractical working in 
none to BINGER, Steger pull 





HE PROPRIETORS of BRITISH PATENT No. 
, 157,018, relating to ** Improvemen 
ad oe 


NEGOTIATIONS with rms 

ag = for tt SALE “the PATENT RIGHTS or for 
GRAN LICE manufacture under 

vopelte, quires to be eherceued t D. YOUNG 

and CO., Chartered Patent A. i — - 

Southampton-buildings, London, W.C 


\HE PROPRIETOR of PATENT No. 038 ("A 

Device for Puoeray, + Peakolder *). WISHES 

to DISPOSE of the Gars. —Aaaress, "Zz. H. 979, 
c/o Deacon's, Leadenhall steest, EC iaea 'n 


7T=3 PROPRIETORS of PATENT No. 101,662, 
are DESIROUS 


** Floati Wedge Nute,”’ 
into GEM by way of 
SEB On reasonable terms for the 











P of 
full development and 
All re me —_ = 2 pee in the first 





‘IMPROVED METHOD OF SEALING VERTICAL 
HAMBERS,” No. 


RETORTS AND COKE OVEN © 
rp OWNERS of the Above PATENT are DESIR- 
of ARRANGING by LIC or o' 


for man ture and com- 
t of the gm eo 


B co 
Agents, 31 and 32, Bedford-street, Strand, 
on. 5848 a 





Bring your Steam Problems 
to the 


TURBINE FURNACE CO., LTD. 


238B, Gray's Inn Road, London, W.C.1. 
Free Advice by Staff of Experts. 
All Industries Invited. 

See our Illustrated advert. April 4th’ 








F°? SALE.— 

r VERTICAL Cross. TUBB BOILER, 11ft. by 
~- tne 
VERTICAL CROsh TUBE: BO R. Sft. 6in. by 


4ft. Sin. 
HP 
ty 1. ‘stroke, 
rat tia, by 18in. wide, reversing motion. 
TAN, pair cylinders, Gin. dis. 
BARREL 


BLE EEP WELL PUMP. Sie. 
bore by i4in. th pumping frame, suitable 
for direct 


r phy or belt drive, —_~ 
50 K.W. GENERATOR, 440/460 volts, D.C., 750 


revs. eg min. " 

40 K.W. GENERA B. three bearing type, 440 
volts. D.C. 706 t lectric Construction Vo. 
STANLEY ENGINEER G CO., Bath 


NEARLY NEW LOCO. 
CRANE, by Smith, cyls. 7in. -~ 10in 
lift 1 ton 26ft. radius; standard gauge: immediate 
delivery.—Can be seén STANLEE “SHIPBRE ARING 
CO., Naval Depot, Dover. 5267 


R SALE.—TANK LOCOMOTIVE, 4ft. Si". 
uge, by Hudswell, Clarke and Co., Lees 


by tae stro 
T 





STEAM 
stroke, 


JOR SALE, 











K LOCOMOTIVE, 4ft, 8tin. gause. 
Hunslet Engine Co., " 
7-Ton STE NAVVY CRANE, by Whitaker Bros. 
Horsforth, ? 
Address, 5207, The Engineer Office. 6207 © 
R THE 
FP butwika Ins . SECOND-HAND. 
EE as “Holborn, W.C. 
ray’s By road). 
“bod or 
DRAWING LEVELS ene, BBOOND-H AND. 
GLARESON’S, High Holborn, 


(Opposite Gray’s Inn road). t 56 


UP Raat oat 
*Dale-sttect, Manches 
. CRANE, by Whitaker. 
TON I D: , by Stothert and Pitt. 
of Rodley 


4-TON iN DITTO. y Smith, 
JOSEPH PUGSLEY and_ SONS, Lia.. 
Tronworks, Lawrence Hill; Bristol. 


For continuation of For Sale Adver- 
tisements see page 3. 





a uipped, 7-TON  ELEC- 
VEN OVERHEAD TR AVL: 
on 4 





Catty brook 
6309 G 


——— 
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|and thought which underlay his benignity and seem- 
ing detachment, obtained the respect of all who were 


and advice in extra-mural difficulties and troubles. 


A Seven- Day Journal vwiees to sit under him or who sought his help 


Japanese Submarine Disaster. 


A GRAVE disaster befell the Japanese Navy on the 
19th inst., when submarine No. 43 collided with the 
-ruiser Tatsuta about 100 miles outside Sasebo Har- 
hour, and sank in 26 fathoms of water. Efforts were 
at once made to save the crew, but, owing to the great 
depth of water, they proved unavailing, and the four 
officers and forty men on board must soon have 
perished, Submarine No. 43 was built at Sasebo 
Dockyard, and completed last year. She is under- 
tood to have had a displacement of 750 tons on the 
surface and 1100 tons submerged, with Diesel engines 
of 2600 brake horse-power for a surface speed of 
17 knots. This deplorable accident recalls the loss 
of H.M. submarine L 24, which was rammed and 
sunk by H.M.S. Resolution off Portland on January 
10th. Misfortune seems to have dogged the Japanese 
submarine service of late. In August last No. 70 
foundered off Kobe during her trials, with the loss 
of ninety lives. From the published reports of the 
inquiry, it appeared that an error in manipulation 
was responsible for the catastrophe. This boat has 
since been salved. Two months later submarine 
No. 26 sank in Kure Harbour, though happily without 
loss of life, the sinking in this case being due to the 
entrance of water through an unsealed torpedo tube. 
Fire and explosions occurred in two other Japanese 
submarines during 1923. According to an Admiralty 
return published last week, the Japanese Navy at 
present has forty-four submarines completed, with 
thirty-three building and projected. All the newer 
boats are said to be of a native design, which, how- 
ever, embodies many features of foreign origin. 


A Big Steel Pipe Contract. 


AN unportant contract has been secured by the 
British Mannesmann Tube Company, Limited, for 
the supply of welded and riveted steel pipes and 

specials *’ for use in connection with the Tata 
Power Company's hydro-electric scheme in India. 
The scheme is known as the Nila-Mula, or Bhira, and 

the third and greatest of the Tata enterprises for 
conserving and harnessing the storm water of the 
Western Ghats, and conveying it by pipe line to 
turbines and generators. The current generated is 
transmitted by an overhead system, at a pressure of 
110,000 volts, to Bombay, some 80 miles distant, 
where it is transformed down for the use of mills, 
factories, tramways, railways and other undertakings. 
lhe order for pipes is noteworthy, as being the largest 
for a hydro-electric scheme that has ever been placed 
in Great Britain, if not in the world, and, following 
upon the important contract for 27 miles of 54in. 
lapwelded steel pipes for the Thirlmere water scheme, 
now approaching completion, should serve to provide 
continuous employment for the Mannesmann Com- 
pany’s pipe-welding plant at Newport. The pipe line 
at its head will consist of three lines of 84in. internal 
diameter pipes of riveted construction, bifurcating 
into six lines of riveted pipes, reducing from 58}in. 
to 54}in. diameter. Six lines of 54in. lapwelded 
pipes will follow, reducing to 5lin. diameter, and 
finally branching into twelve lines of 36in. pipes, 
supplying water to twelve impulse wheels. The 
‘pproximate length of the pipe line, from tunnel 
inouth to power-house, is 5850ft., and the maximum 
head of water is 1672ft., corresponding to a pressure 
of 725 lb. per square inch. The approximate total 
weight of the pipes and “ specials *’ is in the region of 
8000 tons. 


The Late Professor Jack. 


ALTHOUGH Emeritus Professor William Jack was 
not an engineer, there must be many members of 
the profession, certainly all who studied mathematics 
under him at Glasgow University, who will have learnt 
with regret that he died in Glasgow on Thursday of 
last week. Dr. Jack was born in 1834, and was edu- 
cated at Irvine Academy and at Glasgow and Cam- 
bridge Universities. At Cambridge he was placed 
as fourth wrangler, and in competition for the first 
Smith’s Prize defeated the three above him on the 
Tripos List. For six years following 1860 he acted as 
her Majesty’s Inspector of Schools in Scotland, and 
for three or four years thereafter filled the Chair of 
Natural Philosophy at Owens College—now the 
University of Manchester. In 1870 he accepted the 
editorship of the Glasgow Herald, and during his six 
years of office greatly extended the influence and 
literary position of that journal. On the literary side 
of his career, it is also of interest to note that he was 
& partner in Macmillan and Co., the well-known 
publishers. In 1879 he was appointed to the Chair 
of Mathematics at Glasgow University, and con- 
tinued in that position until he retired in 1909, when 
he was succeeded by Professor G. A. Gibson. In 
appearance and demeanour, Professor Jack seemed to 
belong to another age far removed from the clang 
and bustle of the present. His unruffled, kindly 
expression and manner could quell the most riotous 
student and inspire the most diffident. 
pathy and the keen understanding of modern life 


The Manchester Signalling School. 


A FEw days ago the prizes and certificates awarded 
| to the signalmen attending the London, Midland and 


| Scottish Railway Company's signalling school at | 


| Manchester were distributed at the Albert Hall by 


| the company’s deputy chairman, Mr. E. B. Fielding. | 


| Mr. Fielding expressed gratification at the increased 
|}number of men who had attended the school during 
the past year. Even allowing for the extension of the 
area from which the pupils were now drawn, Mr. 
Fielding regarded the progress as highly satisfactory. 
The school is attended by signalmen and clerks who 
are provided with a model railway, which has signals 
and points worked from three signal-boxes, equipped 
with block telegraph instruments and miniature lever 
frames of the type adopted by the company. 


France’s Foreign Trade. 


THE depreciation of the franc is mainly responsible 
for the extraordinary increase in the value of French 
| imports and exports during the first two months of 

the year, as compared with the corresponding period 
| of 1923. The exports, valued at 6618 million francs, 
exceeded the imports, which were returned at 6601 
million franes, and were 2457 million francs more than 
'the exports for the first two months of last year. 
| Manufactured goods contributed no less than 3831 
| million frances to the total of exports. The imports 
of manufactured goods were valued at only 796 
million franes. The situation is modified considerably 
when tonnage is taken into account. The imports 





totalled 8,328,662 tons, being an increase of 360,974 | 


tons, which was contributed to entirely by coal and 
raw material. The 238,416 tons of manufactured 
goods showed a decline on the year. The exports 
amounted to 4,095,330 tons, a decrease of 289,280 
tons, but manufactured goods reached the total of 
553,367 tons, an increase of 107,466 tons. The raw 
material imported was more than twice the amount 
exported, and the value of the manufactured goods 
exported increased out of all proportion to the 
tonnage, thereby showing that the valuation, based 
upon the fluctuating currency, cannot be accepted 
as indicating the true situation of the country’s foreign 
trade. 


The King’s Wireless Set. 


THE wireless receiving set which has just been 


installed in Buckingham Palace has apparently been | 


designed on somewhat special lines. It is fitted with 
two high-frequency valves, a detector and three 


note-magnifying valves, with resistance capacity | 
couplings. Copper plates at the top and bottom of | 


the cabinet serve as the aerial and earth respectively. 
The set is, of course, capable of working a loud 
speaker, which is fitted in the right-hand compart - 
ment of the cabinet, whilst the valves are placed in 


a compartment on the other side of the cabinet. The | 


use of resistance capacity couplings is a pretty clear 
indication that the designer of the set supports the 
view that intervalve transformers are responsible 
for distortion, especially when three note magnifiers 
are employed. 


A New Cunard Liner Service. 


On Saturday morning last the re-conditioned 
| Cunard liner Carmania arrived in the Mersey and 


docked in order to prepare for her first sailing on | 


| the new Canadian service on April 18th. The work 
of converting the boilers from coal to oil firing and the 
general overhaul and re-conditioning of the vessel 
has been carried out by John Brown and Co., Limited, 
at Clydebank, both expeditiously and, we learn, with 
satisfactory results. The Carmania, along with her 
sister ship the Caronia, which is at the present time 
in the hands of Vickers Limited, at Barrow, will 
constitute the largest and fastest steamers which 





| new feature will be a call at Belfast, the day follow- 
ing the departure from the Mersey. It is expected 
that the speed of the two re-conditioned vessels will 
|allow of the open sea passage on the Liverpool 
| Belfast—Quebec route to be reduced to 4} days. 


The Clyde Training Ship Empress. 


Tue Clyde training ship Empress, which during the 
| past thirty-four years has formed a familiar feature 
|in the Gareloch, was towed away from the Clyde for 
| breaking up at the end of last week. Considerable 
| interest was taken in her departure, and a large 
| number of people gathered at Helensburgh to see her 
| pass. She left in tow of two of the Clyde Shipping 
Company’s tugs, Flying Foam and Flying Spray. 
The old ship is to be taken to Appledore, in Devon- 
shire, and broken up. Historically, the Empress is 
a notable vessel, for she was one of the last wooden 
warships to be built. Her original name was the 
Revenge, and she was laid down at Pembroke in 1855, 
launched four years later, and completed ready for 


His sym- | sea service in the summer of 1861. She had a dis- 


placement of 5625 tons, her propelling engines were 


have yet been put on the St. Lawrence route. A | 


rated at 800 horse-power, and she carried an arma- 

|} ment of 91 guns, After being commissioned for home 
| service, a further period was spent with the Mediter- 
ranean Fleet, and afterwards as guardship at Milford 
Haven and Queenstown. She was handed over to 
|the Clyde Industrial Training Ship Association in 
| March, 1890, and replaced the earlier training ship 
| Cumberland, which was destroyed by fire. 


The Tram and Omnibus Strike. 


For some weeks the National Union of Transport 
| Workers has been agitating for the wages of the men 
employed on the London County Council tramways 
and on those privately owned in the London area to 
be increased by 8s. per week. The London County 
Council offered an increase of 5s., but the other bodies 
replied that they could not afford even this figure 
unless they raised their fares. The employees of the 
London General Omnibus Company, although not 
directly concerned in the demand, gave their support 
| to the tramwaymen, and as the full 8s. was not con- 
ceded, both tram and omnibus men struck work at 
midnight last Friday. In view of the possibility of 
this event happening, the Ministry of Labour, whose 
| efforts to settle the dispute were unavailing, appointed 
a Court of Inquiry, and this body, after a formal 
meeting on Friday evening, sat on Saturday and 
Sunday. The evidence given did not dispute the 
men’s right to the advance, but it was shown that if 
it were granted the financial conditions would force 
the private companies to raise their fares, and the 
London County Council either to do the same or to 
make good the deficiency from the rates. Lord 
Ashfield’s remedy was the control of all surface traffic . 
On Monday the Court of Inquiry made an interim 
| report, which recommended the setting up of a co- 
ordinating authority to deal with the passenger traffic 
in the London area. A Bill to that effect was brought 
in by Mr. Gosling on Tuesday, and read a first time 





The Grampian Hydro-electric Scheme. 


In the course of his presidential address to the 
Institution of Mechanical Engineers last Friday, Mr. 
Patcheli remarked that electricity from water power 
was by no méans necessarily synonymous with low- 
priced electricity, and that as the locality of the 
demand receded from the power plant the cost of 
service rose rapidly. One item in causing the rise 
| referred to by Mr. Patchell is the matter of valuation 
and rating. This question as it affects the Grampian 
Electricity Supply Company has been made the sub- 
ject of a Bill which came up for second reading in the 
House of Commons on Monday. The Grampian 
Company was incorporated by an Act passed in 1922, 
and has for its object the supply of electricity in the 
| counties of Perth, Kinross, Forfar, Inverness, Argyll, 
and Stirling, from hydro-electric works in the neigh 
bourhood of the Grampian Hills. The technical 
features of the scheme were dealt with in our issue 
| of May 26th, 1922. One object of the Bill now before 
Parliament is to secure that the company shall not 
be placed as regards the valuation of its property in 
a less favourable position than a company generating 
electricity by steam power. As in the case of other 
| electricity supply companies, the company’s works 
| will be valued on the basis of its annual gross revenue 
| less working expenses, and certain allowances. It 
is contended that the running expenses of a hydro- 
electric plant are very small compared with those of 
|a steam plant, the principal expenditure being the 
capital sum required in establishing ‘the works. A 
hydro-electric station, as it were, capitalises its run 
ning charges for fuel, &c., at the outset. The Bill 
| therefore seeks to have a reasonable percentage of the 
capital cost deducted from the gross revenue by way 
| of working expenses in arriving at the valuation. It 
further seeks to secure relief from the full burden of 
local rating on the ground that the situations of the 
| company’s works preclude the receipt of the full 
| benefits of the services, such as policing and the upkeep 
of roads, for which the rates are levied. Subject to 
the Bill being passed, the company, it is stated, is 
prepared to start construction work almost at once. 


The Shipyard Labour Trouble. 


On Wednesday a composite conference, con- 
sisting of the executive of the Shipbuilding Em- 
ployers’ Federation, representatives of the trades 
unions involved and the Southampton strikers, 
was held at Caxton Hall, Westminster. Although 
the conference was continued until a late hour, 
|no progress towards a settlement was mace. A 
| statement issued the same evening by the Employers 
| Federation points out that in view of the persistence 
lof the Southampton men no alternative is left but 
| to call a general lock-out in all federated estab- 
llishments throughout the country after a certain 
date. It was announced that the date which had 
been decided upon was Thursday, April 10th, but 
in view of urgent representations made by some 
of the trades unions the conference would be ad 
journed until Tuesday, April Ist, in order to give 
the union executives one more opportunity of 
inducing the strikers to come to a settlement. Mean- 
while the offer made at Carlisle still remains open. 
We are given to understand that Harland and Wolff's 
Belfast and Govan shipyards will not be involved 








should a lock-out take place. 
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A New Cement Works on the 
Humber. 


No. L. 


INTRODUCTION. 

Tae works of the Humber Portland Cement 
Company, Limited, which are now controlled by 
G. T. Earle, Limited, of Wilmington, Hull, who are 
well known as manufacturers of high-class cement, 
are situated between Ferriby and Brough, on the 
line of the North-Eastern Railway which joins Goole 
and Hull. They are not yet completed as designed, 
and some of the machinery is still only housed in 
temporary buildings, but they have been producing 
cement of excellent quality for wpwards of some two 
years, and were, when we had an opportunity of 
visiting them, working to the full capacity of the 
plant at present installed, and turning out cement 
at the rate of over 2400 tons per week. 

The undertaking is interesting for quite a number 
of reasons. First of all, the equipment of the works 
is practically entirely of British manufacture, the 
only things obtained from abroad, as far as we 
are aware or could observe, being a steam navvy, a 
coal conveyor, and a weighing and sacking machine, 
to which we shall refer more particularly in due 
course. Then, again, the site has been particularly 
well chosen, and the lay-out is such as to permit 
of very economical working. Indeed we have 
rarely, if ever, seen a cement works in which fewer 
hands were employed. Another prominent feature 
is that the whole of the chalk used in manufacturing 
the cement is brought on to the site in the form of 
slurry, being pumped from the quarry, where it is 
obtained, through some 1} miles of 6in. pipe. There 
are other points in which the works differ from any 
other similar establishments with which we are 
acquainted, and they will be mentioned in their 
proper order. 

The works are alongside the railway line, with 
which they are connected at both ends by means of 
sidings, and there is a station known as Melton Halt 
close to the entrance. They lie about half a mile from 
the bank of the Humber. The property owned by 
the company extends to upwards of 600 acres, and 


keep the works going for a very lengthy period. The 
chalk is obtained from a range of low hills which lie 
to the northwards of the works and rise to a height 
of about 300ft. above sea level. The deposit is more 
than 200ft. deep over a very large area, and the 
supply may be regarded as inexhaustible as is that 
of the clay. The chalk is of a particularly hard 
nature, and the overburden of soil is, in places, not 








excavated by means of a “ Priestman”’ grab and 
steam jib crane. Part of the excavation is below 
standing water level, some of the clay coming up 
quite wet. The material, on its arrival at the works, 
is dumped without further treatment into the was). 
mills. 

At the landward end of the wharf there is a covered 
shed, the floor of which is at such a level that the 








FIG. 1-GENERAL VIEW OF CHALK 


much more than 6in. deep, and throughout the area 
at present worked is never much more than just over 
lft. in thickness. The overburden is separated from 
the chalk; but, otherwise, all the material as exca- 
vated, including the smal] proportion of flint met 
with, is ground up and used in the manufacture of the 
cement. 

At the time of our visit the clay was being obtained 
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CRUSHING AND GRINDING HOUSE 


bags of cement arriving in trucks on the railway 
can easily be transferred to wheel barrows and taken 
alongside a barge in the dock, where they are loaded 
down shoots into the former. We understand that, 
at present, sailing barges of up to 200 tons capacity 
can be accommodated, and that such vessels can 
make the voyage to such ports as Liverpool by way 
of the Channel. Many thousands of tons of cement 
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FIG. 2--ARRANGEMENT OF CHALK CRUSHING AND GRINDING PLANT 


the requisite materials for making Portland cement 
are present in vast quantities. In the low-lying 
land on the south or river side there is clay of exactly 
the required composition for cement manufacture. 
Indeed, we understand that, practically, it is only 
necessary to remove the grass, everything below it 
being usable down, at all events, to a depth of 20ft. 
or so. Below that level peat may be met with in 
places, but the area is so large that even if only that 
depth can be worked to, the supply is sufficient to 








from a place quite close to the bank of the river. 
Possibly so distant a point—some 800 yards or so— 
would not have been chosen for excavation had it not | 
been for two facts, first that much of the intervening | 
land was being employed for agricultural purposes, 
and next that it was necessary to lay a 3ft. gauge line | 
of railway to a wharf which has been built at the 
riverside for the dispatch of cement by water, so that | 
the clay can readily be brought into the factory by 
means .of steam or petrol locomotives, The clay is 


have been sent away in this manner, but we under- 
stand that the greater proportion of the total output 
is now, and always has been, sent away by rail. 

We may here mention that the works have been 
erected to the design and under the supervision of 
Messrs. Maxted and Knott, Limited, consulting 
engineers, of Hull, two of the partners in which we 
had the good fortune to meet on the occasion of our 
visit. The contract for practically the whole of the 
plant was placed in the hands of Edgar Allen and 
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Co., Limited, of Sheffield. The factory, when it is 
fully equipped, is intended for an output of 150,000 
tons of cement per year, or, say, 3000 tons per week, 
that output being obtained from three units of plant, 
each of which is capable of producing from 1000 to 
1200 tons per week. At the present time, however, 
onlv two kilns have been installed. 

The whole of the machinery throughout the works 
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FLOW SHEET 


is driven electrically, there being, in all, about seventy 
motors of sizes varyiag from 500 down to 5 horse- 
power. The necessary current, which is 50 cycle 
three-phase, is obtained from the generating station 
of the Hull Corporation through specially-laid under- 
ground cable, one branch being taken to the works 
and the other to the chalk quarry. The trans- 
mission distance is something over 10 miles, and the 





When the three units of plant are in operation the 
consumption of energy will, it is estimated, amount 
to between 12 and 14 million kilowatt-hours per 
annum. 


Tae CuaALK QuARRY AND SLURRY PLanrt, 


It will be convenient in our description of the 
undertaking—which will be all the more readily 
understood by the aid of the ‘‘ Flow sheet” given 
herewith—to start, at the chalk quarry and follow 
the raw material through its various stages until it 
becomes finished cement. The level at which the 


chalk is at present being excavated is some 135ft. 
above the ground on which the cement works stand. 
The excavation is being effected by means of a Bucyrus 
Fig. 5, page 336—which was purchased 


steam shovel 


as 2ft. cubes. The discharge from the crusher passes by 
gravity into a rotary screen with 3in. openings —Fig, 8. 
The tailings are comparatively few, and what there 
are descend by gravity into the hopper of a 30in. 
by 18in. “Stag” jaw crusher, the discharge from 
which falls into the boot of an elevator, where it 
meets the material which has passed through the 
holes of the screen. The elevator, which works 
almost vertically and at no less than 80ft. centres, 
and consists of an endless rubber band to which are 
attached a series of buckets, has a capacity of about 
150 tons per hour. By it the crushed chalk is lifted 
into a large reinforced concrete silo which is designed 
to hold about 3000 tons. The silo, which is rect- 
angular in plan, is arranged immediately over the 
feed ends of three-—at present only two are fixed 





FIG. 4--INTERIOR OF CHALK GRINDING HOUSE DURING ERECTION OF THE_ MACHINERY 


from the Government after it had been employed in 
France during the war. It is the only item in the 
equipment outside the cement works proper which is 
not of British origin. Hitherto the shovel has been 
able to do the excavating without the aid of blasting, 
though, as we have said, the chalk is exceedingly hard; 
so hard, in fact, as to resemble stone. A lump of 
it can be lifted and thrown down smartly on a steel 
rail without being fractured. It was necessary, 
therefore, to install powerful crushing machinery. 
The crushers employed are of two types. There 
is first of allan Edgar Allen No. 9 “ Stag” gyratory 
crusher—Fig. 7—which is an impasing machine weigh- 
ing some 80 tons, and capable, so we gather, of dealing 
with about 200 tons of stone per hour when crushing 
to pass a 4in. ring. It is driven by a 150 horse- 








FIG. 3—INTERIOR OF CHALK GRINDING HOUSE, SHOWING SLURRY PUMP 


pressure employed is 22,000 volts. Both at the 
works and at the quarry there is a special transformer 
building in which the pressure is reduced, 400 volts 
being uniformly used for the motors driving the 
machinery. The sub-contractor for the bulk of the 
electric equipment was the English Electric Company, 
Limited. The motors are, in most cases, of the slip 
ring type with brush. lifting and short-circuiting gear. 


power motor. The chalkis brought from the quarry to 
the chalk crushing and grinding mill house—Fig. 1— 
on 7-ton side-tip wagons running on a standard gauge 
line and drawn by a steam locomotive—Fig. 6. We 
observed three truck loads of chalk tipped rapidly one 
after another into the hopper of the crusher so that 
there must have been at least 20 tons in the hopper at 
once. Some of the blocks of the material were as large 


combination tube mills. The latter are 32ft. long 
by 6ft. in diameter, and they are divided internally 
into three compartments, two of which are charged 
with forged steel balls and the third with flint pebbles. 
The compartments are separated from each other by 
diaphragms of special design. The crushed chalk 
descending from the silo is delivered on to automatic 
rotary feed tables which pass on to the tube mills 
exactly the desired quantity of material, the correct 
amount of water being added at the same time. 
Water and chalk are fed into a hollow trunnion at 
the driving ends of the mills, and the ground slurry 
is passed out through a diaphragm at the far end of 
the tube. There is no particular novelty in the mills, 
which are of quite usual type. Each mill is driven 
by gearing from a countershaft which is connected 
by means of a flexible coupling to a set of totally 
enclosed spur reduction gear, which, in turn, is simi- 
larly connected to a 300 horse-power motor. The 
motors are partitioned from the crushers and mills so 
that they are protected from dust and dirt. A draw- 
ing showing the arrangement of the chalk grinding 
plant is given in Fig. 2, while views of the interior 
of the grinding house are given in Figs. 3 and 4. 

The chalk is so finely ground in the tube mills 
that if it were dried and lightly powdered there would 
not be a residue of more than 10 per cent. on a 180 x 
180 mesh sieve. The slurry as delivered from the 
mills flows into a collecting tank formed below the 
floor of the mill room and furnished with a motor- 
driven stirrer. In order to pump it to the works 
provision is made for two sets of vertical three-throw 
motor-driven pumps, each capable of dealing with 
the output from three tube mills, but only one set 
has as yet been erected. The pumps are designed 
for @ maximum working pressure of 150 Ib. per square 
inch, but since there is a fall of approximately 100ft. 
between the pump house and the receiving point in 
the factory, such a pressure as that is not nearly 
approached in actual practice, and, as a fact, the 
horse-power required to drive the pumps only 
averages about 10. The pipe used to convey the 
slurry is of cast iron, 6in. in diameter. Its total 
length is about 2200 yards. 

As there is no water available in the immediate 
neighbourhood of the quarry it was necessary to 
obtain a supply elsewhere. It was found on going 
into the matter that, as a certain quantity of water 
would also be required in the factory, and that as it 
was known that a plentiful supply could be obtained 
not far below the surface on the works site, the 
cheapest plan was to sink a well and install a set of 
pumps. This course was followed, and the water is 
now forced by a three-throw ram pump through a 
main laid in the same trench as the slurry main. It 
is delivered into a reservoir constructed in the hill 
side near the mill house at the quarry at an elevation 
of some 90ft. or so above the floor of that building 
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Sufficient head is, therefore, provided not only to 
feed the tube mills but, if necessary, thoroughly 
to flush the slurry pipe—a contingency which, how- 
ever, has not yet arisen. It is worthy of note that 
when the factory is in full operation, with its three 
units of plant, no less than 4500 tons of chalk will be 
passed down the pipe each week in addition to the 
water forming the slurry. The method chosen 
appears to be the best in every way for conveying 
this large quantity of material to the works site. 
Had it not been adopted it would have been impos- 
sible to have the works where they are, on a practic- 
ally level site, alongside the railway and within a 
short distance of the river. 

Before leaving the subject of the quarry and mill 
house we may explain that the buildings of both 
crusher and mill houses are of concrete, and that the 
roof of the latter originally covered a seaplane shed 
at the aerodrome formed at Brough during the war. 








cement. Firing is the most important operation, 
because upon it depends the elimination of all porosity 
from the porcelain. Most vital is the matter of tem- 
perature control; up to a temperature of about 
1200 deg. Fah. the porosity increases owing to 
dehydration of the clay; beyond, it decreases to 
a minimum of 2600 deg. Fah., after which there is 
a tendency for it to increase again. At this latter 
temperature, the feldspar melts and permeates 
the whole structure of the shell in a vitrified form. 
Firing takes from four to five days, including the 
necessary gradual heating up and cooling down. 
As far as practical tests go, porosity seems to lead 
to rapid deterioration of the insulator after being 
put into service, and is believed to be the cause 


of the wholesale breakdowns which were experienced | 


with the early forms of suspension insulators when 
they had been on the line about three years. Gradual 


| absorption of moisture into the pores of the material, 


| with the pernicious effects of heating and freezing, 





| opened the way to internal leakage and destruction, 


and, according to one theory, the destruction was 


| due to the accumulating deposit of salt which resulted 


High-tension Transmission Lines. | 
By ERNEST V. PANNELL. 
No, III.—INSULATORS.* 


MANUFACTURE OF PORCELAIN. 


No element in the transmission line has duties | 
as severe as those pertaining to the insulator, par- 
ticularly when it is of the suspension type. Not 
only do the insulators have to withstand all the 
physical and thermal conditions which the other parts 
of the structure must sustain, but they must, in some 
instances, at the same time, stand up to a working | 
pressure as high as 130 kilovolts above ground ; | 
they must withstand the inevitable flashover, which | 
will sometimes occur, without sustaming damage, 
and their design must permit of no leakage through, 
and the minimum leakage over, their surface. Porce- 
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from successive absorption and evaporation. 
only reasonable method of testing for porosity 


| appears to be the fuchsine test. In this test one 
| insulator in every firing batch is passed into the 
| furnace unglazed. After the regular 48 hours firing 
| this unit is broken up and immersed in a vacuum 


tank containing fuchsine—a coal tar derivative 
with a pronounced red colour. Any permeation 
of the fuchsine will indicate porosity, and the whole 
firing batch will be rejected. 

After firing the insulators are assembled, the 
various petticoats being cemented together in the 
ease of pin-type insulators, and the caps being 
fixed in the case of suspension units. For these 
purposes pure freshly made Portland cement is almost 
universally used, mixed neat with one part of water 
to four parts of cement. The units are allowed to 
set in an oven after assembly. Without doubt 
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up into line with the wire, adding from 4ft. to 6f¢. 
to the length, increasing the sag, and reducing 


the tension before it can be transmitted to the 
structure. 

At present in most countries where high-tensivy 
transmission has been seriously developed, th» 


tendency is for different systems to interconnect 
their lines and so to secure greater reliability of 
service and greater economy, together with a better 
load and diversity factor. This course usually 
results in raising the voltage of those operating at 
lower potentials to correspond with the systems of 
higher pressure. Such a change is usually jot 
difficult with suspension insulators, but with pin 
type units the change is liable to be very costly, 
Several such systems are making this change in the 
United States at the present time, and in most cases, 
not only are the pin insulators a dead loss but usually 
considerable change in the cross-arms is also neces. 
sary. For the operating pressures at which the pin 
type unit is most satisfactory—50 kilovolts or loss 
—it possesses some mechanical advantages. Not 
only can the spacing of conductors be considera})|, 
closer—see Fig. 12—but the towers or poles can he 
shorter. The suspension unit for 50 kilovolts wi!! 
hang 2ft. below the cross-arm, while the pin insulator 
will carry its wire 1}ft. above it, so that for a given 
ground clearance the latter will nominally require 
a structure 34ft. shorter. For trunk line trans 
mission of the type discussed in these articles the 
suspension unit is exclusively used. 

Mechanical Characteristics.-_Most suspension 
sulators carry their load in tension or shear; the 
tensile strength of white porcelain is only about 
2500 Ib. per square inch, as compared with twenty 
times that figure for compression, but the develo) 
ment of a design which would be entirely in com 
pression offers unusual difficulty. The area of tly 
annular section of porcelain between the cap and tly 
pin is rather less than 4 square inches, so that the 
ultimate guaranteed strength of one unit is about 
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lain has displaced glass entirely because of its superior 


resistance to thermal effects, and no organic material 
competes seriously with it for high voltages. The 
properties of porcelain as an insulator have been 
very thoroughly studied during the past fifteen years 
by electrical and ceramic engineers, and although 
the high-tension insulator is still subject to improve- 
ment, this is a matter of design and assembly rather 
than of manufacture. Clay, of the white-burning 
variety, feldspar and flint, are ground and thoroughly 
mixed, the proportions being carefully selected 
by the different manufacturers, although it is be- 
lieved that there is not much diversity of practice 
in this respect. The wet process is practically uni- 
versal, the material after grinding being mixed with 
water, filtered and moulded. After moulding on 
the wheel or jigger to the required shape, the insulators 
are passed into the drying ovens. Drying takes 
two to three weeks, after which the shells are in- 
spected and dipped into the glazing solution, which 
is @ clay wash in feldspar and with it is incorporated 
the colouring fluid. Drying must be very carefully 
done to avoid porosity, and special means. are used 
to retard the drying of the exterior of the shell until 
the moisture has been evaporated from the interior. 
The favourite colour for insulators in America is 
brown, manganese oxide being the basis of the colour- 
ing matter used. In the earlier days of high-tension 
lines, the natural white colour was used, but the 
insulators formed too attractive a target for marks- 
men, and a less conspicuous colour was adopted. 
[t is probable that in the present stage of develop- 
ment a return to white insulators would not be 
marked by a recurrence of the same trouble, and the 
units would certainly have better thermal properties, 
whilst detective elements would show up more 
conspicuously. 

In glazing, such parts as will be in contact after 
assembly are carefully shielded from the fluid, so 
that an ungiazed surface will be presented to the 

" * No. IL. appeared March 2Ist. 
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. 1L--EXAMPLES 


the cement, however carefully prepared, provides 
a weak link in the chain because, in a suspension unit 
of the conventional metal cap degign, it has the duty 
of maintaining contact between porcelain and wrought 
iron with their widely different expansion values 
through a temperature range of nearly 150 deg. 
Fah. This severe condition, it will be seen, has led 
to the development of other designs in which no 
cement is used. 

Selection of Type.—By the type of insulator is 
meant the broad grouping into those which are 


seated vertically on a steel or wooden pin and those | 


which are assembled in a chain; in other words, 


pin-type, or suspension-type units. At the present | 


stage of the art, the limiting line voltage for which 
a pin-type will be used is about fifty thousand. 
It is true that there are at least two lines operating 
at 90 kilovolts with pin insulators, but there is a fair 
number of installations of suspension units for 
44 kilovolts and upwards, and the latter practice 
is growing. The mechanical inferiority of pin in- 
sulators may be shown in a few words. The maximum 
tension along a transmission line conductor of 0.20 
square inch will amount to about 5000 lb., 
while the height of an insulator and pin for 66 line 
kilovolts is about 15in. Burning off of a conductor on 
one span (which is usually assumed to represent 
the maximum emergency load) will give a bending 
moment of 6250 foot-pounds, the result of which 
will often be shown in a badly twisted cross arm. 
It is often assumed that the wire will pull through 
the clamps, or tie wire, in such an emergency, ‘but 
in practice it becomes coated with a highly abrasive 
deposit, and the friction will probably resist this 
turning moment. For these reasons it will often 
be found that the cross arm is designed as a tube 
with the insulator pin clamped to it by means of 
a split sleeve, so that the pin may be pulled around 
and not twist the arm. The shock is, nevértheless, 
much greater than desirable. Under similar condi- 
tions, a string of suspension insulators will swing 
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OF PORCELAIN HIGH-TENSION INSULATORS 


8000 Ib. to 9000 lb., although 10,000 lb. to 12,000 Ib. 
is quite usual under test. With a factor of safety 
of two the maximum load possible is 4000 Ib., ani 
this would correspond only to the tension in a ver) 
small conductor ; for this reason two or more 
insulator strings must be connected in parallel at 
practically all anchor and dead end points where 
the full tension of the wires will be developed. This 
service is very severe upon the insulators, as tlic 
tendency for a string to arc over seems to be en 
hanced by the mechanical tension by which it is 
loaded ; added to this the increase in the number 
of individual elements increases the hazard to a 
proportional extent. The distinct weakness of tlie 
suspension insulator at points of heavy mechanica! 
strain has profoundly affected transmission line design 


| by procuring the elimination of a great number of 
' anchor points and angles by more careful surveying 


an@ by the judicious use of weights and semi-anchor 
points. 

Apart from the tenacity of the insulator, its most 
important characteristic is its tendency to swing 
like a pendulum. Transverse swinging is allowed 
for by assuming a maximum deflection of from 
45 deg. to 60 deg., and, measuring therefrom the 
minimum clearance to the tower frame, the necessary 
length of cross arm is obtained. This minimum 
clearance is from 4ft. to 5ft., and in special cases 
the insulator of one cross arm is tied permanently 
in the 45 deg. position by means of a second string. 
Generally the actual deflection in service is much 
less than that calculated and no trouble is experi- 
enced. Longitudinal swinging is likely to cause 
more trouble unless carefully controlled in the design 
stage. Uniform tension in adjacent spans should 
be secured, and if that cannot be done at all tem- 
peratures a cast iron weight should be hung from 
the suspension clamp to neutralise the unbalanced 
horizontal pull. 

Most of the mechanical details of suspension 
insulators have now been thoroughly worked out in 
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practice and show little need for improvement. 
The hook and eye connection common in earlier days 
has given place to the ball and socket and the clevis 
connection, each locked with a split cotter, which 
provide @ more positive connection with no chance 
of becoming unhooked, In the matter of design 
there is still a certain divergence of the individual 
dise itself, and suspension insulators may be grouped 
into (a) metal cap, (b) link, and (c) spider designs, 
according to the method of assembly—see Fig. 11. 
Metal Cap Design.—This form is the most exten- 
sively used in all countries, and although it is the 
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most simple design it possesses the doubtful element 
of cement in its construction. According to Mr. 
F. W. Peek the principal cause of insulator failures 
is gradual expansion of the cement due to hydration 
and consequent cracking. Failures from this cause 
are believed to be considerably in excess of those 
due to the other primary defect, porous porcelain. 
Without question, careful manufacture, involving 
experimental tests through a great number of 
different ‘heat cycles”’ corresponding to the 
maximum range of service temperature, have assisted 
in the understanding and diminution of cementing 


defects, but it is improbable that they will ever be | 


entirely eliminated, and the final adoption of a 
cementless insulator is predicated. At the present 
time, however, the economy, simplicity, ease of 
assembly and replacement and light weight of the 
metal cap design contribute to outweigh its defects. 
This design offers the advantage of being obtainable 
in either a one-piece or two-piece form, the latter 
being built up like a two-petticoat pin-type unit. 
Insulators of this variety show a higher ratio of 
puncture to arc-over voltage, it being often in 
the ratio of two to one, whilst the mechanical strength 
is often as high as 12,000]b. For installations 
requiring the maximum of reliability with « slight 
increase in first cost the two-part unit is recoim- 
mended. 

Link Design.— In this insulator the disc is traversed 
by two passages in which copper links are introduced 
to form the mechanical connection between one 
dise and the next. ‘The porcelain, therefore, sustains 
a combined compression and shear without the 
intervention of cement. This form of insulator has 
been used in Germany for many years, but the 
European designs have ‘usually been characterised 
by considerable length of chain. In America, on 
the other hand, the tendency has been to secure a 
high ratio of puncture to flashover voltage by 
shortening up the string to a reasonable minimum. 
The most recent form of link unit gives practically 
as short a chain as the meta] cap design. Another 
mechanical improvement which has been effected 
in this device is the provision of a simple clip which 
joins the two halves of each individual link. It 
cannot be said that these units are as easy to install 
and replace as other types, but they are now very 
littleless so. A matter which has not been thoroughly 
investigated is the effect of moisture condensing 
in the U.shaped channels. In connection with 
corona discharge this would have a tendency to form 
nitric acid, which has alréatly proved a destructive 
agent in similar situations. A considerable advan- 
tage possessed by the link insulator is its higher 
ultimate strength, which is unaffected by tempera- 
ture changes, and its relative invulnerability to 
weather influences in any position, which makes it 
peculiarly suitable for strain positions. 

Spider Design —In this form the hardware is 
made with four legs, which engage in four holes in the 


insulator disc, both top and bottom. The material 
by which the spider is attached to the porcelain is 
not cement, but a special alloy, into which the legs 
are cast and which has practically the same thermal 
expansion as the porcelain itself. The absence of 
cement is a point of superiority over the metal cap 
design, and the absence of orifices in the porcelain 
is an advantage over the link form. At the present | 
time, this insulator is heavy and costs more than the 
others, but at the same time it is the newest pattern | 
and its future is promising. } 

The main characteristics of the three designs of | 
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insulator are sumunarised in the following table, which 


relates to a ten-dise unit in each case. 
Tasie 1V.—-Characterist Jf Suspension Insulators. 
Metal cap 
Single. Compound. Link. Spider. 

Tensile strength guaran 

teed, Ib. 7” *e 9000 .. 10,000 .. 8000 .. 8000 
Arc-over, dry, k.v. 488 — 490 
Arc-over, wet, k.v. 370 400 330 450 
Diameter, inches 10 104 10 11 
Length, inches S35. 60 59 64 
Weight, Ib 108 .. 165 .. 109 155 


Electrically and mechanically, these four diverse 
types of insulators would seem to be on a par. In 
service, however, the bias is in favour of those which 
make no use of cement, especially for strain positions. 

Grading Shields._-Different circumstances will tend 


was a 26in. metal disc hung in the horizontal plane 
some 2in. or 3in. lower than the line disc. 


Tasie V.—Lffect of Grading Shield on Ten-disc Insulator 








Dise Per cent. of total voltage to ground. 
No. Without shield. With shield. 
Line » weirs BOs wx - 1.8 
asit.er + 0+ | 18 12.4 
3 i so os BBe® 11.0 
4 10.6 10.6 
5 8.4 9.9 
6 5.5 9.0 
7 8.0 8.4 
| 8 6.8 8.8 
| ” 5.9 8.5 
10 7.0 «2 oe »e 9.6 
| Whilst the employment of grading shields is essen- 


| tially an electrical problem, it has a distinctly im 
portant mechanical bearing in its effect on the length 
|of the insulator string. For the extremely high 
| voltages now being initiated, the difference in length 
between a graded and a non-graded unit may amount 
to 2ft. Apart from the greater number and cost of 
| the insulator elements, this extra 2ft. added to every 
tower will involve an appreciably greater cost for 
steel and bolts, as well as for installation through the 
line. 

Strain Insulators..-As already seen, the ultimate 
strength of a standard type of insulator in tension is 
about 8000lb. When used as a suspension unit, it 
| seldom has to suspend a weight greater than 1200 Ib.., 
made up of the weight of the insulator itself, grading 
shields and hardware together, with one span of 
single conductor. In the event of a burn-off, due to 
short circuit, the wire will break and the insulato: 
swing up into line with the unbalanced tension 
Such tension is appreciably below the maximum in 
the conductor, for the reason that the extra length 
wlided to the catenary by the swinging up of the 
insulator chain increases the sag and reduces the 
stress very materially. At points where the wires are 
anchored, however, the insulator must permanently 
carry the tension in the wires, and must, of course, 
be designed for the maximum loading of wind and 
ice. Considering the steel core aluminium conductor 
already used in this paper for the purpose of illus- 
| tration, this has an area equivalent to 0.20 square 
inch copper. The maximum value of, mechanical 
| tension in the conductor with a safety factor of 2} 
jis 80801lb. Obviously, this load cannot be carried 
by a single insulator string with a tensile strength of 
only 8000 lb., and even a double yoke would have a 
safety factor of less than 2 under extreme conditions. 
| In such a case, a triple yoke assembly would be used, 
employing three insulator strings in parallel. It need 
| hardly be said that whilst this is the standard arrange- 
ment, it is @ very unsatisfactory one. Not only are 
insulators in strain positions more liable to flash-over, 
but they are far more difficult to replace than those 
|} at suspension points. The multiplication of insulator 
| elements and strings generally connotes trouble and 
| greater cost of maintenance. Many assemblies of 
this character are operating at present with very 
reasonable satisfaction ; one installation on the Pacific 
Coast uses an eight-unit assembly, each having 
| fifteen elements, but some better design of dead-end 
insulator is to be hoped for. 

Very long spans, especially when strung very 
| tightly with high tenacity wire, have a tendency 





to modify the number of dises employed for a given | to vibrate in the same manner as a violin string, 
voltage, and as will be seen in the curves in Fig. 13, | and such vibrations may sometimes throw unusually 


there is considerable diversity in modern practice. | 
Generally, a low-lying district, subject to fog and to 

the exhaust from factory chimney stacks or to mists | 
drifting in from the sea, will require the maximum | 
number of discs, whilst inland in a moderately dry | 
climate and away from industrial districts the mini- 

mum number can be used. ln the mountains and on 

high plateaux, notwithstanding the clarity of the | 
air, a greater number of discs must be added, because | 
the lower barometric pressure will contribute to | 
are One or two extra discs are always added at 

strain points, and in unusually inaccessible positions, 

so that these insulators will have an additional factor | 
of safety. 


“over. 


Although the number of discs is increased | 
more or less in proportion to the voltage to ground, | 
it is well known that the voltage is not distributed | 
uniformly over the string, and that certain units 

will carry more than their share. With pressures in 

excess of 150 kilovolts this phenomenon becomes 

very serious, and would necessitate an extraordinarily 

long chain with correspondingly higher tower spacing 

and greater cost in many directions. The use of 

several methods of grading has been tried and 

the grading shield is now being used in practice, with 

evident satisfaction—see Fig. 14. It consists usually | 
of a circular disc or ring of cast iron or aluminium | 
suspended just over the conductor concentric with 
and around the line dise of the string. In effect it 

not only affords better voltage distribution, so that 

the line unit now carries about the average voltage 
for the string, but it eliminates corona from the bolts 
and projections of the hardware, and in the event of 
a flash-over it holds the arc away from the insulator 
discs. It need hardly be added that reduction in the 
potential gradient by means of a shield reduces the 
risk of flash-over. The actual effect of the use of a 

shield on a ten-unit string has been tested, and is 

shown by the figures given in ‘Table V. 

In these tests, which were made by Professor H. J. 

Ryan, at Stanford University, California, the units | 
were of the standard metal cap type, and the shield | 





heavy stresses on the insulators and support. Such 
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stresses, being communicated with somewhat of 
a shock, tend to demoralise the cement and porce- 
lain. Coiled steel springs are now incorporated 
in several installations, and they have been found 
a satisfactory means of damping the vibrations. 

In the ordinary suspension unit the angle formed 
by the axis of the insulator with that of the line 
wire is 90 deg.; at a strain position it is zero. In the 
first case, the insulator normally carries none of 
the line tension; in the latter it catries the entire 
stress. Most transmission lines are designed with ° 
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a number of semi-anchor points, where the insulator 
is installed to maintain, an angle of 45 deg. to 80 deg. 
with the wire, so that it will carry a certain com- 
ponent of the tension and help to equalise unbalanced 
stresses between neighbouring spans where the 
disparity is not too great. A tendency of modern 
practice is to increase the number of semi-anchor 
points and reduce the dead end positions. This 
has resulted in much better operation of insulators 
and an improvement in the all-round mechanical 
characteristics of the line. 

Wood-core Insulator.-The disadvantages of the 
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suspension insulator when used in strain positions 
have already been pointed out, and have led to the 
development of the wood-core unit which has been 
installed on some exceptionally long spans. In this 
type the porcelain portion is designed in the form 
of a tube, with the requisite number of surface 
petticoats to minimise leakage. The interior of the 
tube is filled with oil, in which is immersed a pair 
of straight-grained hickory sticks, which are con- 
nected to the hardware at either end and which 
form the tension members. In this way the porce- 


SUSPENSION & SEMI-TENSION CLAMP 


whilst the corresponding six-unit yoke, each of twelve 
elements, would weigh * about 650lb. complete. , 
It cannot, however, be said that the wood-core strain 
unit has yet been developed to the point where it 
is much more reliable than the porcelain string, except 
for operation. below 110 kilovolts. 

Clamps (see Figs. 15, a, b, and 16, a, b, c, d).-- 
The attachments by which the conductor is mechanic- 
ally connected to the insulator string are by no means 
the least important devices in the construction of 
the line, and have, in some cases, given a good deal 
of trouble where an unsatisfactory design was used. 








ky Di 


even though the envelope will have slipped, 
relatively small sizes of conductor, this, function 
is filled by winding the steel wire around a snubbing 


post, and then clamping it with a U-bolt. With 
larger sizes of cable—such as the 0,20 square inch 
equivalent. under consideration—it is not, practicable 
to wind the, stiff steel wire around such a small 
radius, and a special clamp, with a snaked or corru 
gated groove, is provided for the steel core, These 
deyices are shown in the illustration. 

The suspension clamps, as already mentioned, are 
required to yield to the pull of the conductor at a 























FIGS. 15a AND 15d 


‘Two forms of clamp are used : (a) Suspension, or semi- 
anchor, alleged to slip under a tension of 30 to 50 
per cent. of the ultimate strength of the wire, and 
(6) strain, or anchor, clamps, designed to hold the 
wire up to its breaking limit. Obviously, for the 
correct mechanical functions to be satisfied, the 
conductors must be irrevocably held at the anchor 
and dead-end points. With simple stranded con- 
ductors of copper or aluminium, this is effected by 
a friction clamp held on the outside of the cable, 
the area of which, multiplied by the friction coefficient 


AYOOO &) } 














io MOM 
hot -~ 6) Aaa * 
? ZT OF OC 








3° 
r 32 is 


SS. MAL _ 
Foro"a"o"o* 


Aluminium 








e SS Kk Ko: 
iT \t Bes 
| | i 
We W 





et, 


Aluminium 
} Envelope 


lain 1s subject to no tension, neither is any trouble 
to be anticipated from thermal expansion. The 
oil chamber is hermetically sealed and 
with a small expansion chamber. A _ 150-kilovolt 
unit of this type is standardised with an ultimate 
strength of 40,000lb., or a working tension of 
20,000 ib. The equivalent suspension unit assembly 


would require six strings each of twelve elements. 
In the matter of weight the wood-core insulator 
is practically equivalent to the suspension assembly. 
weighs nearly 600 Ib., 


The above-mentioned unit 
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FIGS. 16a, 16b, 16¢ AND 16d 


and a safety factor, gives the equivalent of the maxi- | 
of the line wire. With composite 
cables it is not sufficient to rely upon the friction 


STANDARD SUSPENSION CLAMP 
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certain value of unbalanced tension. Lf this does not 
happen, the tension of the wire may either break thie 
insulator string or bend or break the tower cros<- 
arm right off. The last-named is a serious calamit, 
in view of the time required for repairs, and might 
probably involve closing down the other circuit 
during reconstruction of the tower. A wire whic: 
breaks and pulls through its clamp will probably whi) 
up and burn off alb:the wires on the same circuit, 
but the other side will be intact and will carry tly 
load until a new length of wire is spliced in and pulled 
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up. The jolt which is applied to the clamp in such 


an emergency is liable to break the malleable iron 
| castings commonly used, and there is a strong ten- 


to earry the force from the high tensile core through | dency to favour pressed steel for these fittings at the 


the envelope to the clamp. In such a case it is | 
customary to use a clamp having two portions ; 


present time, as well as cast steel for the vital portions 
of the anchor clamps. 


It is cutomary to line these 


one is an ordinary friction sleeve which grips the | clamps with a shim of copper or aluminium or alter- 
entire cable in the usual way, the other is an’ extended | natively to wrap the conductor with a layer of soft 


portion to which the steel core is rigidly attached, 
or snubbed, in such a manner that its entire strength 





metallic tape when installing. 
only provides to.a small éxtent against abrasion, but 


Such binding. not 


will be developed in the case of an emergency load, | when extended a few inches on each side of the clamp 
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provides @ shield to take the arc a few instants in a 
ease of flash-over. In this function it is inferior to 
a horn or @ grading ring. The most important mech- 
anical function of the wrapping is to provide a layer 
of soft metal which will shear in the case of a heavy 
unbalanced tension and permit the conductor to slip. 

Insulator Weights (see Fig. 17).--At certain points 
along @ transmission line there will be .a tendency 
for the insulators to swing too far out of their normal 
alignment; either a horizontal or vertical angle 
may occur at this point or a slight difference in span 
length may give rise to slight unbalanced tensions. 
In such a case it has been customary on certain systems 
to use a tie-down insulator, by which is meant a 
string below the conductor as well as the one above, 


so that the wire is held both at top and bottom. The 
lower insulator makes connection with the cross 
arm immediately below. This. arrangement . has 


yenerally been found unsatisfactory for both mech 
anical and electrical reasons. Applied to a standard 
tower, it virtually imposes upon it the loads pertain 
ing to a dead end; further, it exerts an upward pull 

the cross-arm for which that member is seldom 
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THE next paper considered was that presented by 
Mr. Francis W. Rowe, dealing with *‘ The Effect. of 
Casting Temperature on the Physical Properties of 
a Sand Cast Zinc Bronze.’ The following is an 
abstract of it. 

ZINC-BRONZE AND CASTING TEMPERATURE. 

The author has investigated the influence of casting tempera- 
ture on the physical properties of a bronze of the following com- 
position :— 

Per cent. 


Copper 87.96 
Tin 6,08 
Lead 0.52 
Zine ; 5.31 
Phosphorus 0.021 
Iron 0.02 


Six boxes of test bars were moulded im groen sand. Kach box 
contained two ld4in, by jin. diameter bars, These were run with 
a ljin. diameter down runner terminating in a splay to both 
bars. The riser was exactly similar to the runner. The boxes 
were cast from the same pot of metal at different temperatures. 
The temperature was taken immediately prior to pouring with 
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EMPLOYMENT OF INSULATOR LINKS AND WEIGHTS 


FIG. 17 


designed. A better arrangement for such a position 
is to load the conductor with a weight hung below 
the insulator clamp. Such a weight is calculated to 
counterbalance the vertical component of the un 
balanced load from whatever cause it may arise. Of 
course, the weight need only partially neutralise 
uch a load, because it is not intended that the insu 
lator shall not swing at all, but merely that its swing 
shall be within safe limits. These weights vary from 
10 Ib. to 1000 Tb. and are usually of cast iron discs 
threaded on a spindle in 100 1b. units. This arrange- 
ment, it will be seen, imposes no additional load on the 
structures which cannot be readily calculated, being 
merely that of the weight itself. Further, it 
not destroy the flexible characteristics of the sus 
pension insulator line. 
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PORT CONSTRUCTION IN CHILE. 


NOTHING conclusive having resulted from the tenders 
invited by the Chilean Ports Commission regarding the 
projected harbour improvements at Constitucién and its 
conversion from a minor into a first-class port, the 
authorities are asking for further tenders. The two sets 
of tenders previously submitted were opened in Santiago 
on September 27th and December 27th, 1923. For the 
purposes of tendering, the construction work is divided 
into five separate sections, comprising the harbour works ; 
the construction of a communication channel giving access 
to the river Maule; the building and equipment of a 
longitudinal dock ; the provision of an esplanade and the 
construction of an inner repairing dock ; and the con- 
struction of goods sheds, railway track and paving of the 
whole of the enclosed area of the port. In addition to the 
amount of 11,799,539 gold pesos (1 gold peso = Is. 6d.) 
down for the work mentioned, a further sum of 
1,255,000 pesos is to be spent on supplementary works, 
including secondary protecting walls for the docks in the 
river, a wharf on the bay, a railway line, a landing-stage, 
lighthouses, buoys and a number of steam-driven cranes. 
Details of the construction have been prepared by the 
Technical: Commission of the Comisién de Puertos, under 
the direetion of Sefiores Alberto Fuentes, Ruben Davile, 
Jorge Lira O, and Pedro Lira O. The date for accepting 
tenders is July Ist next. 

The Chilean Government has also authorised the ex 
penditure of 1,500,000 gold pesos for the construction of e 
breakwater at Talcahuano, and 3,500,000 paper pesos 
for the construction of a workmen’s village at Talcahuano 
naval yards. The opening of bids is expected shorfly. 
Other projects contemplated by the Port Commission and 
sanctioned by Congress, for which tenders will be invited 
in due course, comprise further protective works at 
Valparaiso; complementary works at © Antofagasta ; 
harbour improyements at Iquique, Lebu, Puerto Saavedra, 
Valdivia, &c., in addition to the construction of wharves 
at Puerto Montt, Temé and Pichilemd. 


set 





« Foster base metal thermo-coupic. The results of tho tests 
on theso bars are tabulated below : 
Casting Yield point, Max.load, Elong. Izod Brinell 
No. temp., tons per tons per on impact, hard- 
deg. C. sq. in. #q. in. 2in. aver. ness. 
l 1210 7.9 17.3 37 13.8 51.8 
1A 1210 7.8 16.9 35 13.6 50.3 
2 1170 8.0 17.4 30 21.8 4.3 
2A 1170 8.1 17.3 38 20.7 56.0 
3 1130 8.2 i8.4 mw 23.3 57.7 
3A 1130 §.2 18.7 sy | 28.0 58.6 
4 1090 8.1 14.5 18 18.0 60.5 
4A 1090 8.2 15.6 23 18.0 59.6 
5 1050 8.0 11.0 6 16.2 61.5 
5A 1050 8.1 13.4 10 15.8 60.5 
6 1020 8.2 10.2 1 17.0 62.5 
6A 1020 Badly 16.0 63.6 
blown 


The tensile strength, the elongation and impact figures showed 
a mnarked “Pt imum with a casting temperature of 1130 deg. Cent. 
The Brinell hardness figure rose steadily as the casting tempera- 
ture fell, which feature is conmumon to all gun-metals and bronzes. 
The microscopic appearance showed those bars which were cast 
at higher temperatures to have the eutectoid more finely divided 
than those cast at the lower temperatures. The microscopic 
appearance showed the grain size to fall progressively with the 
casting temperature, there being a marked difference between 
each sample. 

Mr. Bailey, who done some work at Bir- 
mingham University a gear bronze of similar 
composition to that dealt with in the paper, except 
for a low percentage of phosphorus, said that his 
results agreed fairly well with those obtained by 
Mr. Rowe. In both tensile strength and elongation 
he had obtained the same rise up to a maximum, 
the actual temperature of which depended upon 
the size of the casting, and then a very sharp fall. 
So far the curves were the same as those given by 
the author. At still lower temperatures he had 
got a further rise, not shown by the author's castings. 
He would like to know to what the author attributed 
the differences in his curves at different casting 
temperatures. Personally, he assumed the curves 
represented the mean effect of two antagonistic 
influences. With lower casting temperature the 
density increased progressively, and in that respect 
the castings improved progressively as the casting 
temperature was lowered. There was another effect 
coming into play, namely, that with lower casting 
temperature the eutectoid was not only lower in 
amount, but became more linked and ‘connected, 
and the temperature corresponding to that maximum 
on the curve was the point at which the eutectoid 
was still disconnected—in small isolated areas— 
and yet the density was fairly high. There was 
another point. In one of his conclusions the author 


has 
on 
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said that it was quite probable that different sizes 
of test bars might give appreciably different resulte. 
He thought the author might be more definite 
and state that the different sized test bars would 
most certainly show a different casting temperature 
for the best results. After a certain amount of 
work on different sized bars, as well as different 
casting temperatures, he had come to the conclusion 
that, within certain limits, raising the casting tem- 
perature for the same sized bar had the same effect 
as increasing the size of the bar with the same 
casting temperature. The results put forward should 
give a guide to foundrymen as to the means to. be 
adopted if satisfactory results were to be obtained 
in practice. He was glad to know that the work 
done was being made use of by those engaged in 
industry. It ought not to be difficult to determine 
the casting temperature which gave the best results 
and the general use of pyrometric control in the 
foundry to obtain the correct temperature would 
diminish the amount of rejected material. 

The President, in proposing a vote of thanks to 
the author, said that Mr. Rowe’s paper was the 
one practical contribution which had been given 


that morning. The other papers had been very 
interesting, but Mr, Rowe’s paper dealt with practi- 
cal matters. For that simple practical paper 
there had been the smallest number of members 


present, and yet the members were always desiring 
that the Council should give them more practical 
papers, He only made that as a comment. 

Mr. C. H. M. Jenkins introduced the paper by 
himself and Dr. D. Hanson, “The Constitution 
|of the Alloys of Copper and Cadmium,” of which 
| we give an abstract. 





ALLOYS OF COPPER AND CADMIUM. 


The alloys of copper and cadmium have been previously 
investigated by Sahmen, revealing the presence of the two com 
pounds Ou,Cd and Cu,Cd,. 

According to the authors’ redetermination of the constitution 
of this system of alloys there are six primary constituents, 
a, B, y, 3, €, and 9, capable of separating from the liquid con 
dition. ‘Two eutectics are found to occur, the one between 7 and 
3 at 544 deg. Cent. with a copper content of 39 per cent. by weight 
between ¢ and » at 314 deg. Cont. with a copper content of 1.2 
per cent. of copper. Under ordinary conditions of cooling from 
the liquid state of certain of the alloys the metastable eutectic 
between 8 and 8 is found to occur in the place of the stable 
eutectic between yy and 8. Subsequent annealing of these alloys 
containing the metastable 8 and 3 eutectic results in the forma 
tion of the stable y phase. 

The constitution of the alloys in the solid state has been deter 
mined to 300 deg. Cent. for the copper-rich alloys and to 200 deg 
Cent. for cadmium-rich alloys. The solid solubility of cadmium 
in copper (a) has been found to be approximately 2.7 per cent.. 
while the solubility of copper in cadmium is approximately 
0.07 per cent. 

The concentrations representing the homogeneous phase fields 
are 8 ted to correspond closely to those of the compounds 
Cu,Cd, CagCd,, Cu,Cd, and CuCd,. At temperatures below that 
of their formation CuyCd,, Cu,Cd,, and possibly CuCd, possess 
a solubility in the solid state for either copper or cadmium. 


Mr. Murphy said that a metallic series in which 


similar phenomena had been observed was the 
zine antimony system. 
Dr. C. H. Desch commented on the admirable 


manner in which the system had been worked out, 
and expressed the belief that the authors had estab 
lished their diagram with perfect satisfaction. 

Professor Turner (President) said it was not 
within the province of the authors on that occasion 
to refer to the importance of the series—-they were 
only discussing the constitution—but it was known 
that particularly in the copper-rich end of the series 
alloys were being employed on a considerable scale. 
These alloys were chiefly those which were repre- 
sented in the diagram by the solid solution——that 
was, alloys that contained only a relatively small 
quantity of cadmium. One of his students, Mr. 
Page, had recently been working on the physical 
properties of this series of alloys, and his work 
would make the story of the series more complete. 
Reference was made by the authors to the fact 
that as the proportion of cadmium increased certain 
of the alloys showed blow-holes and were very 
difficult to cast solid. That difficulty could 
diminished to some extent in the copper end of the 
series by methods of casting, and by the use of 
a stable flux ; but there still remained a fairly wide 
range of alloys in which blow-holes occurred. 

Mr. C. H. M. Jenkins, referring to the question 
of blow-holes, said that they assumed a serious 
character somewhere in the region of about 70 per 
cent. of copper, and the question of electrical con- 
ductivity had been raised. His own opinion was 
that alloys of cadmium and copper would prove 
of great importance to the electrical industry, especi- 
ally at the copper-rich end. 

A paper dealing with “‘The Aluminium Copper 
Alloys: Particularly the Alloys of Intermediate 
Composition,”’ was brought up by Mr. David Stock- 
dale. An abstract follows. 


be 


ALUMINIUM-OOPIER ALLOYS 


In a former paper the author described the copper-mech 
aluntinium-copper alloys. Now a diagram is put forw ard which 
embodies work done on alloys containing between 16 per cent 
end 76 per cent..of aluminium. The methods used have been 
thermal and microscopic, and the results show that the alloys 
form « i, complicated series of solid solutions. The com- 
pound Co! has been shown to exist in two polymorphic 
modifications. A second series of solid solutions, which is stable 
at high temperatures, is remarkable, in that the structure cannot 
be maintained even by the most sudden quenching. This series, 
too, may exhibit polymorphism. The compound CuAl,, once 
formed, is extremely stable, and neither copper nor aluminium 








can dissolve in it. It is also shown that silicon, oven in small 
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quantities, exerts a very disturbing influence on the diagram, 
probably through the format of the ox 1 Ou,Si. 

The intermediate alloys are all white, and exceedingly brittle. 
Saturated solutions show strange twinning effects and are very 
difficult to polish. It is unlikely that these alloys can be put to 
any common industrial use, even though they are most recistant 
to the action of acids. 





Colonel Heycock said that he did not imagine it 
would be claimed that the last word had been spoken 
on the subject of the constitution of this extra- 
ordinarily difficult group. At the same time he 
felt that, to a large extent, the author had proved 
his points. 

Mr. Murphy thought the diagram as it stood 
contained several features which were not possible 
in a binary system in equilibrium. He would like 
to know whether the author believed that some 
of his reactions proceeded to completion at the 





himself, and he. sometimes, thought thet before 
the conthisions that were drawn from ‘a diagram 
such as that before them were accepted, the inferences 
should have been supported by some photo-micro- 
graphs of the lines the author had been dealing 
with. 

Dr. Haughton regarded the method of electrical 
conductivity for determining constitution as most 
valuable and one which was coming very much to 
the front. If he was correct in assuming that all 
this work was done at rates of cooling of about two- 
thirds of a degree a minute, it was extraordinary 


that the author had got as near to correct results | 


as he. appeared to have done. The rate of cooling 
ought to be ten to twenty times slower to give any- 
thing like accurate results. In the classic work of 


Colonel Heycock and Mr. Neville coolings lasting 


rates of cooling which had been employed. Having | for weeks were employed, and it was somewhat 


regard to the character of the experimental diffi- 
culties encountered, it would not be surprising if the 
theoretically possible diagram failed to agree per- 
fectly with the data. 

Dr. D. Hanson thought it was inevitable that 
anomalies should have crept into the diagram, but 
he believed that, with regard to most of the points 
which had aroused, and would arouse, comment, 
a slight modification of the diagram would make 
it fit in with the experimental facts. He would 
suggest that the annealing times used were quite 
inadequate to insure complete equilibrium in the 
alloys. It was very difficult to attain equilibrium 
by ordinary methods of annealing, and he and Dr. 
Haughton had devised a method ‘of overcoming 
that difficulty. They had designed a thermostat 
furnace which would maintain a constant tem- 
perature for weeks on end in which small specimens 
could be heated with very little trouble. Long 
time annealings enabled the constitution in a solid 
state to be investigated with comparative ease, 
and when all was said and done it was the con- 
stitution in a solid state which mattered. Most 
of the equilibrium diagrams which were available 
were correct, as far as the liquidus was concerned, 
but practically none were of any value for the solid 
state. No equilibrium diagram which was estab- 
lished by rough and ready means was going to live 
very long. By taking more trouble with experi- 
mental details diagrams could be made of lasting 
value, 

Mr. Stockdale, referring to the question raised 
as to the time of annealing, said that the alloys in 
the intermediate area over 800 deg. Cent. took up 
the stable form with extreme rapidity. He 


was quite satisfied that the diagram given in the | 


paper was more or less correct, and that the alloys 


in that neighbourhood did become stable after four | 


hours or more of annealing. 

A paper by Mr. Tomimatu Isihara “‘On_ the 
Equilibrium Diagram of the Copper Tin System,” 
was taken read. The official epitome runs as 
follows : 


as 


EQUILIBRIUM DIAGRAM OF Cc-Sy SYSTEM. 

The method adopted in the present investigation consists of 
measuring the electric resistance of the alloys at different tem- 
peratures, the rate of heating and cooling being slow enough to 
enable the equilibrium state to be obtained. By means of the 
breaks in the resistance temperature curves the liquidus, solidus, 
and other transformations are deterrrined. From the results of 
the experiments the following conclusions are drawn :— 


(1) The @ constituent shows a progressive transformation, 
beginning at 480 deg. to 580 deg. Cent., according to the con- 
centration of tin. 

2) The maximum solubility of tin in a is 11 per cent. 


(3) The range of eutectoid transformation B _ — 3 -+- a is 


88 to 68 per cent. of copper ; the eutectoid composition is 73 per 
as of copper, and its temperature 510 deg. Cent. 

Alloys containing from 88 to 77 per cent. of copper have, 
besides the eutectoid ‘transformation, another change charac- 
teristic of a' at 580 deg. Cent. 

(5) The y constituent decomposes into a eutectoid mixture of 
3 and 7 at 580 deg. Cent. 

(6) The constituent 8 is a compound Cu,S8n and has no capacity 
for dissolving copper below 510 deg. Cent. 

(7) The fields of B, 8 + +, and ¥ differ from previous deter- 
minations and the peritectic line at 540 deg. Cent. is not con- 
firmed 

(8) 
Cu,8n 

(9) The eutectic at 2 
of copper 

(10) The progressive transformation ending at 180 deg. Cent. 
is found in all alloys containing ¢ as a constituent. 

(11) The constituent € is a compound CuSn, and has no capa- 
city for dissolving 9 or tin below 400 deg. Cent. 


The constituent 9 is a solid solution of tin in a compound 


25 dey. Cent. terminates at 38 per cent. 


Colonel Heycock said that the diagram given by 
the author contained a good deal of information 
which was not contained in the original diagram 
put forward by Neville and himself. At the time 
that diagram was produced they particularly stated 
that it was not to be taken as final. A great 
deal of work had been done on it since then, 
particularly the researches of Dr. Haughton. A 
large number of other workers had from time to 
time altered the diagram in detail, though perhaps 
they had left the general outlines much as 
originally proposed. He was particularly iater- 
ested in seeing from the diagram which had been 
put forward, that, by using the method of élec- 
trical conductivity in the region of the alpha solid 
solution, the author had brought forward a new 
series of points between 500 deg. and 600 deg. Cent. 
The great necessity for prolonged annealing had been 
mentioned more than onee that afternoon. Nobody 


| terminated 








| for designing was started in 1896 in Lambeth. 
| marine type boilers were first employed 





was more painfully aware of that than Neville and | President, Mr. William H. Patehell.—Abstract. 


presumptuous to question those results on data such 
as were given in the paper. It was extraordinarily 
interesting to notice that every investigator of this 
system produced a diagram which was in the main 


exceedingly like that produced very many years 
ago by Messrs. Heycock and Neville. 
A paper by Mr. Maurice Cook on ** The Cadmium- 


lead-zine System ”’ was taken as read. An abstract 


of it follows. 
THE CADMIUM-LEAD-ZINC SYSTEM. 


Data concerning the three binary systems involved in the 
investigation have been collected and diagrams based on these 
data are given. The ternary system has been investigated 
thermally and microscopically, The freezing points and other 
thermal arrests for ninety-six different alloys are given. Near 
to the cadmium-lead binary eutectic is a ternary eutectic con- 
taining 81.7 per cent. lead, 17.3 per cent. cadmium, and | per 
cent. zinc, which freezes at 245 deg. Cent. There is a larg: zone 
in which the metals are not completely miscible in the liquid 
state. This occupies most of the area between the zine corner 


and the lines joining the ternary eutectic to the lead-zine and | 


cadmium-zine eutectics. 


The critical curve is not symmetrical and the tie lines are not 


parallel to the lead-zinc base, but diverge progressively from the 

arallel position with increasing cadmium content. These facts 
indicate that the concentrations of cadmium in the two liquid 
layers are not identical. It is not until more than 65 por cent. of 
cadmium has been added that a mixture of equal weights of leac 
and zine yields a homogeneous liquid phase. The limits of the 
region of partial miscibility have been determined microscopically 
as well as from considerations of the liquidus isothermals. Ver- 
tical sections of whole ingots have been made to ascertain the 
presence or absence of two layers. Photomicrographs and whole- 
section photographs—natural size—are given. 


programme, and the meeting 
with a cordial vote of thanks to the 
Institution of Mechanical Engineers for granting 
the use of the house of that Institution for the con- 
ference. 


This concluded the 





Progress in Prime Movers.’ 

WueEN I was appointed engineer-in-chief of the 
Electricity Supply Corporation, Charing Cross, in 
1893, the water-tube boiler had been well established, 
as also the Willans high-speed single-acting engine. 
The arrangement of the plant in Maiden-lane, Strand, 
by the late Dr. John Hopkinson was unique. The 
boilers were placed under a steel-legged table with a 
concrete top, which carried the steam dynamos and 
the building enclosing them. The exhaust steam 
was carried up outside the chimney in a steel pipe, 
which caused condensation, and so liberally be- 
sprinkled the neighbourhood. The steam pressure 
was 150 lb., the valves of the then well-known central 
piston type, and the governors—hopeless! The 
sizes of the dynamos were 50, 80, and 100 kilowatts. 
Realising that, in the face of keen competition 
from the two other supply companies in the area, a 
steady electrical pressure of supply was essential, 
we kept a man all hours at the stop valve of an engine 
regulating by a voltmeter. This worked so well that 
an exhibit, taken quite unknown to me, of records 
of the pressure of supply on the systems of various 
London electric supply companies was a jar to our 
friends and established a standard hard to beat. 

The first power station—we called them electric 
| light stations in those days—that I was responsible 
Here 
but later 
Hornsby water-tube boilers, 160 1b. pressure, all pro- 
vided with superheaters bringing the steam tempera- 
| ture up to 500 deg. Fah., and a separate economiser 
in the top of each boiler making self-contained units. 

Belliss and Morcom double-acting engines with 
forced lubrication were used. The first sets were 
250 kilowatts, three-crank, six-cylinder compound, 
the last 750 kilowatts, three-crank triple-expansion, 
the orders in each case being for the first off the 
respective patterns. This station was for, so to 
speak, bulk supply, as the whole of the current at 
1100 volts direct-current was sent to sub-stations in 
the Strand district. 

The increase of the area of supply by the addition 
of the City of London and the demands in the Strand 
district called for a larger station. A site at Bow, E., 
outside the L.C.C. area, was chosen in 1899 as giving 
facilities for steel chimneys and other economies 
which were prohibited under the L.C.C. regulations. 
Larger boilers were adopted as more suitable for the 
larger generating units. The station was started in 
1902. : 

At first horizontal water-tube boilers by 


Hor nsby 
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were adopted with heating surfaces of 4590 square 
feet and 8100 square feet respectively ; all were fitted 


with McPhail steam superheaters. The steam pres. 
sure was 160]b., temperature 500 deg. Fah. 

The following year vertical tube boilers were added, 
which I erected in pairs, but by leaving out the middle 
wall they were operated as single boilers of 21,700 
square feet heating surface, instead of separately as 
originally intended. 

At that time, twenty-five years ago, the turbine 
had not settled down as a prime mover which could 
be sufficiently relied on, so 800-kilowatt Belliss and 
Morcom triple-expansion high-speed engines were 
used for the small units, and Sulzer Bros. 1800-kilo 
watt horizontal cross-compound engines running 84 
revolutions per minute for the large ones, these being 
supplemented a little later by two 4000-kilowatt 
Sulzer three-cylinder compound vertical engines. 
The expected load factor and the price of coal were 
such as did not justify an investment in four-eylinder 
horizontal triple-expansion engines with their higher 
steam economy . 

When I was in America in 1905 1 saw the *‘ Man 


hattan’’ type 7500 indicated horse-power (5000 


| kilowatt) Allis-Chalmers combined double horizontal 


and vertical steam engines working in the Inter 
borough Rapid Transit Company's 59th-street station, 
New York. These were probably the largest recipro 
cating engines ever used for the purpose. Subs: 
quently, in 1909, their barometric condensers wer 
removed, and exhaust steam turbines with surface 
condensers put in their place, which increased thei: 
output from 6000 kilowatts at 17.7 Ib. of steam per 
kilowatt-hour to 15,000 kilowatts at 13.7 1b. The 
fine sets have succumbed to the exigencies of econom 
both of fuel and space, and have been removed aft: 
being cut up with a blow-pipe. Sic transit gloria muni 


During the latter part of these years Sir Charles 
Parsons’ epoch-making invention was advancing 
|rapidly. The resultant economies due to the bette: 


utilisation of the materials of construction and of the 
heat supplied have compelled the adoption of th: 
steam turbine in every field 

Without the turbine, steam power development 
could never have progressed as it has. I have shown 
that 5000-7000 kilowatts was about the limit so long 
as we depended on the reciprocating engine as tly 
prime mover. By the aid of the steam turbin 
50,000 kilowatt generating sets are equally pra 
ticable, and units of a size which formerly were main 
generating units are now needed for the house supply 
in main power stations. We welcome the turbine, too, 
as giving us pure condensate which can be re-used 
in the boilers without anxiety; a most important 
matter, so that its advent is as great a blessing in the 
boiler-room as it is in the engine-room. 

So far as I have ever heard, the first figures pub- 
lished showing the thermal efficiency of electric power 
stations on units delivered were those in the 1.E.E. 
Journil, 1906. The best then were : 


B.Th.U. per Efficiency, 
kilowatt-hour. per cent. 
Berlin , 29,440 11.58 
Carville (six months) 39,130 8.72 
Boston, Mass... . 45,450 7.51 
Glasgow 47,250 7.223 
Manchester " 48,200... .. See 
Charing Cross (Bow) SO.GG8 :. «a. Owe 


The thermal basis of comparison was used again 
in 1918 by Mr. David Wilson for the Coal Conserva- 
tion Committee, and has since been adopted by the 
Electricity Commissioners in their annual report 
Mr. Wilson’s records were of groups, not of individual 
stations, as various managements prohibited thie 
publication of individual operations. He 
forty stations, which generated practically half ol 
the total amvount of electricity used in this country, 
as working at 11.5 per cent. efficiency, the other thre: 
hundred and .eighty-one were only working at 6.5 
per cent. efficiency. In the group of the best fort) 
were seven stations generating between them 
1,299,000,000 units, showing an average therma! 
efficiency of 12.12 per cent., the best record being 
12.35 per cent. for an output of 46,000,000 units. 

The Electricity Commissioners’ 1923 report, taken 
on units generated, shows a considerable improve- 
ment on these figures. Five steam stations there 
quoted are much better than the best recorded tive 
years previously :--— 


record 


Thermal efficiency, 
per cent. 
Newcastle Co., Carville B oor re@u tes! B2-am 
Newcastle Co., North Tees re 
Rotherham .. .. ere se 
Newcastle Co., Dunston , 16.50 
Hackney, London, E. 15.40 


I have lately approached the management of 
British steam power stations with an output of over 
30,000,000 units per annum, and am able by their 
kindness in nearly all the cases to publish the figures. 
Some report a transition stage on hand, or do not 
wish their figures published. Some of my friends in 
America have kindly supplied their corresponding 
figures, as has also Colonel Mercier for his Gennevillier= 
Station, Paris. 

I am much indebted and grateful to all these friends 
for allowing the figures and data given in this address 
to be published.* 

* The tables referred to have been omitted in complianvo 
with the ruling of the Institution that the address is not to be 
reprinted in full until after it has been published in the “ Pro- 
ceedings.” Their gist, however, will gathered from Mr. 
Patchell’s own summary of them.—Ep. Twe &, 
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The figures are very interesting and instructive, 
but must not be too closely compared as between 
stations with different load factors. A plant may be 
run isolated or as part of a system, and should be run 
for the best overall efficiency. Thus while Dalmarnock 
at the top of the British stations with a thermal 
efficiency of 16.9 per cent. runs alone, the three New- 
castle stations, with efficiencies of 16.47, 16.15, and 
14.94 per cent., are interconnected with each other 
and with a large number of waste heat and other 
stations. Radcliffe, with 15.54 per cent. efficiency, 
is worthy of note, as it shows what can be done with 
a plant not by any means modern. 

Again, the three Detroit stations, with efficiencies 


of 18.03, 17.35, and 13.95 per cent., are all con- 
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nected together. I show in Fig. 1 the output for the 
maximum day, January 16th, 1924, and how it is 
divided between the three stations. None is run for 
show figures at the expense of the other, but for the 
best combination. The curve represents the largest 
kilowatt-hour output in a twenty-four-hour period 
to date. The company attained its first day’s output 
of one million kilowatt-hours in the winter of 1913, 
the subsequent million increments being added in 
1916, 1919, 1922, and 1923 respectively. The avail- 
able plant capacity is 300,000 kilowatts, the thirty 
minutes maximum load indicated on the curve is 
319,700 kilowatts. Reserve capacity none! Balti- 
more—-14.55 per cent. efficiency—and St. Louis— 
11.73 per cent.—are both dependent on large water- 
power plants for supplying the bulk of the load, but 


big boilers such as are now being put down at the 
Trenton Channel plant of the Detroit Edison Com- 
pany will generate steam to develop about 25,000 
kilowatts. I thought 1 was doing well twenty years 
ago in running 4000 kilowatts off one boiler. Now such 
a boiler seems not much more than a kettle ! 

May we pause a moment to see why such units are 
not only possible, but practicable, in the United 
States ? It is not because the American engineering 
is better, either in design, workmanship, or material 
than our own; it is the direct outcome, not of their 
engineering, but of the skill and zeal of those who 
handle the sales department of the electricity supply 
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undertakings. No doubt they find customers more 
ready to listen to their charming, but where do we 
in England hear the voice of such charmers ? Very 
seldom. 

The American consumption of electricity per head 
of population per annum would never have been 
500 to 700 kilowatt-hours if it had been left to the 
consumer to go out and buy it. It is because people 
have, after study, gone out to sell it, and they have 
sold it. Now the public are not only happy in paying 
for it, but are eagerly wanting more. 

Think, gentlemen, what it would mean to mech- 
anical engineers and manufacturers if our electricity 
supply industry could be awakened! It is controlled 
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in both cases there are considerable vagaries in the 
flow of the rivers, not merely seasonal, but ice may 
cause rapid alterations in flow, which have to be 
taken care of by the steam plant and so entail stand- 
by losses. 

The two score years—1881-1923—showed progress 
in size of units and pressure, but what of the next 
twenty years ? I have had to consider with my 
friends in the United States the arrangement and 
details of plants incorporating boilers of 30,400 square 
feet heating surface, 400 Ib. working pressure ; tur- 
bines of 50,000 kilowatts capacity, with a single 
barrel; also steam boilers with pressures of 1200 Ib. 
per square inch with suitable turbines. 

To give an idea of what these units mean, one of the 





and guided on technical lines as regards standardisa- 
tion. What is needed is a broad view of the com- 
mercial side of the business, and its possibilities. 

Figs. 2 and 3 show the maximum demand in kilo- 
watts of several of the electricity supply undertakings 
included in the tables. I have bridged the gap caused 
by the war in the British figures, Fig. 2, with thin 
straight lines. Note the very rapid rise in the 
American curves in Fig. 3. 

I do not want to weary you or to give more 
statistics than are necessary to bring home the point 
which appeals to me so strongly, that when the elec- 
tricity authorities really get busy and sell electricity 
it will bring a flood of work into the shops of the mech- 
anical and the electrical engineer. 


Further, I would beg the manufacturers not to be 
caught, napping, but to be ready to deliver machines 
at reasonable dates after receipt of orders which I 
believe there would be little prospect of with our 
existing facilities for manufacturing power plant. 
True, we often taken an inordinately long time to 
build a power plant, which again is disappointing to 
users of power. Would it not pay better if we speeded 
up all round instead of each trading on the slowness 
of the other suppliers of material without which our 
own particular item cannot be put to beneficial use 1 
It is an economic question, but I feel that interest on 
locked-up capital is often overlooked, and it is a 
heavy item, when construction is unduly prolonged. 

I will now indicate the direction in which progress 

points at present, and mention some of the limita- 
tions. 

1 need not consider water power here, there is no 
| time to deal with it, and we hope to hear the latest 
|news at the World Power Conference this summer, 
| where the water power section is a strong one. I 
would, however, say to engineers who are mostly 
concerned with steam power, that if they had an 
opportunity to study prices on the spot they would 
be astonished to learn how rapidly the cost of service 
from a hydro-electric plant rises as the locality of the 
demand recedes from the power plant. Electricity 
from water power is too often used as synonymous with 
low-priced electricity. It by no means follows that 
it is 80. 

Since the rapid improvement in the intrinsic 
| efficiency of the steam turbine began to flag the 
| ability to improve it further by extraneous means has 
received closer and more attention. 

The generation of steam at the so-called critical 
temperature, 3200 deg. Fah., when its density equals 
that of water, is, according to notices in the Press 
last year, being tried out on a small scale by the 
English Electric Company at Rugby. It is highly 
interesting, but the pressure would appear to militate 
against its consideration for large power plants in 
the present state of the art. The boiler is reported 
to have been successfully tested at full pressure and 
725 deg. Fah. temperature. 

When I arrived at Detroit last year I found Pro- 
fessor Ellenwood, of Cornell University, busy there 
| with Mr. C. F. Hirshfeld on the preparation of the 
| paper which they presented at the American Society 
of Mechanical Engineers’ annual meeting in December 
last. They calculated the theoretical efficiency of 
various ideal heat cycles: the Rankine, re-heating, 
isothermal -superheating, regenerative (bleeding), 
reheating regenerative (reheating and bleeding), 
isothermal regenerative. 

It would be out of place here to go into details for 
which the paper can be referred to. Let it suffice to 
say the argument is based on a steam power station, 
including land, canals, railways, foundations, build- 
ings, coal handling, boiler and turbine room equip- 
ment, condensers, heaters, reheaters, piping and 
pumps. The electrical generators are included with 
the turbines, but switchgear, &c., are omitted as not 
affecting the case. 

The operating costs are those obtaining in a 200,000- 
kilowatt steam plant, with a capacity factor of 100 
per cent., boiler efficiency 84 per cent., steam at 
throttle temperature 700 deg. Fah., exhaust pressure 
lin. Hg. abs., coal 12,300 B.Th.U. per lb. The steam 
pressures considered are from 200 lb, to 1200 lb. per 
square inch abs. 

Taking the cost of energy as 100 for the Rankine 
| cycle at 200 lb. per square inch abs., the authors find 
that 600 lb. is the best pressure when coal is from 
5 dols, to 8 dols. a ton, and that it is not worth while 
to go to 1200 lb. per square inch, They also find that 
with 5 dols, coal and 600 lb. pressure it is immaterial 
what cycle is used other than the Rankine. 

From the thermal point of view the reheating 
regenerative cycle is the best from about 600 Ib. 
working pressure upwards, but the plain regenerative 
so nearly approaches it that it is doubtful whether 
| the extra complication of the reheating regenerative 
system is worth while, as the difference may easily 
be accounted for in actual working. 

When the capital charges and the greater complica- 
tion in the lay-out and operation of the reheating 
cycle are taken into account, in addition to the cost 
of fuel, the simpler plain regenerative or bleeding 
cycle seems preferable. 

The bleeding system with its equipment of stage 
heaters to utilise the heat in the steam bled from the 
machine is not by any means free from complication, 
but the fact that it is made up entirely of well-tried 
low-pressure apparatus is all in its favour, and makes 
the regenerative cycle the more attractive when con- 
trasted with the larger high-temperature pipe work 
in connection with reheaters, the known difficulty 
in governing reheating engines, and the less explored 
difficulty in controlling the temperatures. 

The regenerative or bleeding cycle has an advantage 
that is too often overlooked, in that it captures for 
the feed water the latent heat otherwise thrown away 
in the cooling water, and on this arises the old diffi- 
culty of lengthening a blanket by putting on to the 
top a piece cut off from the bottom. If the feed water 
is highly heated by bleeder heaters then economisers 
are of no value, and the air heater has not yet made 
good to such a degree that it can be relied on as its 
older counterpart, the economiser. When it does 
make good, and I believe we are closely, may I say 
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rapidly, approaching that time, we shall find more 
interest in the maintenance of mechanical stokers and 
boiler refractories. Truly we are moving in on a spiral 
eurve, and driving our anxieties before us. 

To sum up the matter, with the best of apparatus, 
design and material now available, we cannot, on 
paper, see more than one kilowatt-hour produced 
out of 1 Ib. of best Welsh coal. We must, too, always 
remember that our nearness of approach to this 
figure depends even more on the load factor and the 
handling of the plant, particularly in the boiler-room, 
than it does on the design. 

The performance of the two or possibly three plants 
for which 1200 1b. pressure boilers and turbines are 
now on order will be watched with much interest. 
In these cases high-pressure turbine units are being 
provided which will exhaust at about 300 Ib. back 
pressure, the steam being reheated at the boiler before 
being turned into the ordinary steam main. 

Trouble and expense in maintenance will occur 
in pipes and fittings. In an experimental plant the 
turbine can be placed near the boiler ; in a commercial 
plant such juxtaposition is not practicable, so that 
unusual expansion strains and differences in lengths 
have to be provided against. 

Small leakages occur at normal steam pressures, 
which can be safely allowed to wait till a convenient 
time without damage to the fittings, but at high pres- 
sures such details are by no means trifling, and cannot 
be allowed to wait. They demand instant attention, 
as the cutting action of the steam will quickly put 
the fittings beyond repair. 

These structural considerations will, I fear, limit 
the size of high-pressure units until more experience 
has been obtained, and they will no doubt lead to the 
development of designs of boilers very unlike those 
now obtaining, while the high steam ‘pressure will 
tend to decrease the size of the turbine castings and 
80 mitigate some of the dangers. 

The mercury vapour turbine developed by Mr. W. 
Emmot at Schenectady and operating at Hartford, 
Conn., is still another alternative which, however, 
has more claims for the betterment of existing plants 
than as forming a unit in a new large station, but it 
should be mentioned, as it may take a larger field 
than at present seems probable. 

When considering translating the more efficient 
heat cycles into practice, we are restricted by the 
effect of temperature on the elastic limit of steel and 
other materials included in the design of the machines. 
The effect of high temperatures on the physical 
properties of steel has been investigated by Professor 
Lea, Dickenson and others, but little has been pub- 
lished on, or possibly done in, exploring the effect of 
temperature on the metal under continued stress, 
and further, as to how far exposure of the metal to 
temperatures somewhat below what we know is 
quickly deleterious is in time harmful. Some light 
might be thrown on the latter point by users of oil 
stills, but so far T have not been able to get any such 
useful information. I hope the matter may be 
followed up by workers in that field. There must be 
material available, and sufficient operating par- 
ticulars in respect of it, which could be profitably 
investigated. 

Makers are willing to offer turbines and boilers 
for 1200 Ib. pressure, and, say, 750 deg. Fah. steam 
temperature, but much more knowledge of what may 
happen is wanted to ensure a feeling of security to 
those who have to operate such a plant. 

The material of which the boilers are in future to 
be constructed is by no means settled. In the days 
of Lowmoor and good iron plates little irregularities 
in working them up caused no anxiety. Steel brought 
other troubles, and the mistakes which have occurred 
have had serious importance. The higher pressures 
call for heavier scantlings or stronger material. 
There are limits to the thickness of plates which can 
be worked. Is the alternative to be sought in alloy 
steels, which are more delicate to handle and call for 
much more skilled care and close supervision in the 
shops than ordinary steels, or what line are we to 
work along ? 

The pressures and temperatures proposed in con- 
nection with the new boilers now in hand open out 
lines upon which we have not yet travelled. Are the 
lines yet ready for use ? 

When considering the drum plates for the Trenton 
Channel boilers with 30,400 square feet water heating 
surface and 28ft. by 48in. drums, to work at 400 Ib. 
pressure, nickel steel and mild steel were both under 
review, the latter being preferred. The plates used 
are 2in. thick. The boilers in this case are of the 
Stirling type. Similar plates are being used in boilers 
of the Babeock-Wilcox type with 15,000 square feet 
heating surface to work at 600 lb. pressure. 

The drums for the 1200 Ib. steam pressure Babcock- 
Wilcox boilers with 19,743 square feet heating surface 
now in hand for the Boston Edison Company and else- 
where are forged steel cylinders, 48in. inside diameter, 
56in. outside diameter, and 34ft. long. Mr. Cox, of 
the Midvale Company, Philadelphia, which is*making 
the drums, lately stated that they are perhaps the 
largest hollow forgings ever made. The weight 
finished is 162,000lb. The billet was cut from a 
78in. octagon ingot weighing 262,000 Ib. It was stood 
on end and upset to about 96in. in diameter, then had 
a 23in. core removed with a hollow punch, was 
expanded to about 50in. inside diameter, drawn on @ 
mandrel to 45in. inside and 58}in. outside diameter, 





annealed, tested, machined inside and out, and after 
closing in the ends for manholes is to be re-annealed. 
That hardly sounds like boilermaking! Indeed, the 
manufacture of such drum forgings can only be under- 
taken by a few selected masters of their trade. 

The alternative to the use of such huge masses of 
material to meet the new pressures and temperatures 
is either a radical alteration in the design of our steam 
generators or the use of alloy steels. May we hope 
that our new grandchild “ Ferrous Alloys Research ” 
will produce a super-strong steel worthy of the 
occasion and of its parentage * 

Another important question arises over fuel. If 
coal, and it is our chief fuel, how are we to burn it ? 
It should be burnt smokelessly and must be burnt 
economically. 

Smoke abatement is a geological, mineralogical, 
psychological, pathological, biological matter, and 
perhaps the reason why such small progress is made 
is that it is too logical ! It may also touch our pockets 
and may interfere with the conduct of our homes and 
business, so we are slow in dealing with it. 

We are compelled to fire by hand when the intro- 
duction of mechanical means is not economical, and 
only adds charges for mechanics to the cost of 
operating. 

In larger establishments we have power and steam- 
raising stations which handle all the different classes 
of coal, but the varieties which any one station will 
handle economically is limited, and so we often find 
ourselves restricted to coal of one particular class. 
It is just here where pulverised fuel, of whieh we have 
heard a great deal in the last few years, helps us. 

When burning coal pulverised, it is much easier 
to make such changes as are necessary to handle coals 
of different volatile content, or of varying ash content 
and fusing point. Hence this system is being adopted 
in preference to burning lump coal where a continuity 
of supply of a given coal cannot be relied upon. 

The efficiency of the best mechanical stokers, when 
properly set and handled, is very high ; indeed, there 
is very little difference between their performance 
and powdered fuel burning. It must be borne in 
mind, however, that although stoker efficiency may be 
slightly improved, there does not appear to be much 
room for real improvement ; on the other hand, the 
use of powdered fuel under boilers is new, and while 
the thermal efficiency may be high, the cost of pre- 
paring the fuel and of constructing the furnace should 
be and is being greatly improved upon. 

Already drastic modifications are being tried out 
which are said to show that the large furnace volumes 
now being called for, and included in plans now in 
hand, are not necessary. Experience is also being 
gained with radiant heat superheaters and other 
means of protecting the refractories. In this, as in 
every other part of the plant, the high cost of coal 
makes fuel economy highly important, but it must 
never be put before the prime essential—continuity 
of service—and again, we must remind ourselves that 
interest on capital, as well as repair charges, enter 
into the account, and must be met out of any savings 
we may make on the fuel bill. 

The demand on us as power producers for low-priced 
power leaves us, even in our happiest time, with quite 
enough plant, and anxiety in connection with it, 
without embarking on schemes which, although they 
may be promising, do not show such a margin of 
profit as will justify the addition of fresh anxiety or 
other links in the chain between our coal heap and 
our power consumers. 

Sir George Beilby in his James Forrest lecture, 
1921, and the Fuel Research Board reports, tells us 
officially what we know unofficially, that engineers 
and chemists have developed low temperature 
carbonisation processes which will work, and we know 
that in the last few years much work and money has 
been put into such schemes, but none has yet published 
a record of a commercial success. Upon whom does 
the onus of taking the first practical step fall? It 
appeals to me as a national matter. 

Smokeless fuel is needed. Oils are needed. Gas 
and fertilisers are needed. Which is to be the product 
and which the by-product ? Each of them can play 
any part. From the public point of view possibly 
gas is the least important. [am_-not referring to town 
gas, but to gas as one of the products in connection 
with the better utilisation of our coal supply to meet 
our national needs. Unless the gas companies take 
the matter up and supply smokeless fuel it will be left 
to others with all the benefits, if any. 

Fertilisers are important, but the more coke the 
less fertiliser as a by-product, and again the thought 
arises, can the agriculturist and horticulturist buy 
fertilisers and dispose of their increased output at a 
profit ? We have here other requirements which 
must be supplied—-better transport, cheaper handling, 
and co-operation—to prevent crops rotting in one 
part of the country which are badly needed elsewhere, 
as we even now see them in a so-called good season. 

Glasgow, I believe, is the first town which is 
tackling the subject by putting down a plant to supply 
smokeless fuel as the main product, while the gas is 
to be burned under the electric power station boilers. 

Furthermore, low temperature gasification plants 
are being put down where gas is the product, to be used 
for boiler firing, the scheme being such that the 
sulphate of ammonia and oils will practically pay for 
the cost of the coal. 

While we have such practical proofs at hand as to 








the availability of gas, the oil and gas Holzwarth 
turbines are reported after successful tests as ready 
to come on the market. A 700-kilowatt gas and a 
300-kilowatt oil turbine have already been run, follow. 
ing other experimental machines, and a 5000-kilowatt 
gas turbine is practically completed ready for running. 
The trials have shown high thermal efficiencies, anc 
that the average temperatures to which the turbine 
blades are subjected do not exceed those obtaining 
in a modern steam turbine. 

This is indeed weleome news if prolonged use wil! 
substantiate the shop runs which have been mad. 
At any rate, the knowledge and experience in turbine 
construction which is available to-day is so far ahead 
of what was obtainable for very many years afte: 
the first steam turbines were running that we ma, 
expect, the development of gas turbines to be rapid 

Personally, I feel convinced that in a short time we 
shall be seeing these things as well as the commercia|! 
utilisation of our lignite and other low-grade fuel 
stocks as accomplished facts. 








THE BRITISH ELECTRICAL AND ALLIED 
MANUFACTURERS’ ASSOCIATION. 


At the annual luncheon of the British Electrical an) 
Allied Manufacturers’ Association, held at the Connaug!t 
Rooms on Thursday, March 20th, the chairman, Mr. 1. 
Longbottom, delivered an interesting address. There was 
no doubt, he said, that industry was on a rising plane oi 
activity. Since the war the electrical industry had been 
more continuously employed than perhaps any othe: 
industry. The reorganisation of the generation and dis 
tribution of power as laid down in the Electricity Act oi 
1919 had steadily progressed. The super-power station, 
as exemplified in Paris and New York, had not materialised 
in this country, but British engineers had secured a degree 
of power station efficiency which was as high, or even higher, 
than that which the French and American engineers had 
secured. 

The importance of pure and applied research had lony 
been recognised in the United States, France and Germany 
but in this country research had been neglected. Thx 
capacity of British firms to compete in the markets of thie 
world depended upon their ability to give greater efficiency 
at a lower cost than their competitors. 

In January, 1924, only 5.9 per cent..of the insured 
electrical engineering workers were unemployed, com 
pared with 19.1 per cent. in general engineering and 11.8 
per cent. in all industries. The activity in the electrical 
industry had only been maintained by considerable sacrifice, 
for it had been the consistent endeavour of employers 
to secure contracts, and often they had been undertaken 
at unremunerative prices. An analysis made by the 
Economist from the reports of 1351 companies in all 
industries showed that the percentage of net profits 
earned by the ordinary capital invested was %.3 per cent 
in 1923, compared with 10.2 per cent. in 1913, whilst a 
similar analysis made for the electrical industry alone 
showed a ratio not exceeding 7 per cent. in any year 
since 1921, Examination of foreign trade returns would 
show that in 1913 the Dominions took 46 per cent. of the 
electrical machinery exported, and in 1922 71 per cent 
Our export market in electrical machinery was almos' 
wholly a Dominion market, yet in the Dominions them 
selves the British manufacturer's position was not abso 
lutely safe. The forthcoming British Empire Exhibition 
at Wembley probably afforded the most effective of al! 
means of displaying to our Dominions and oversea- 
friends the capacity of this country for the production of 
electrical and allied machinery 








THE POLISH ENGINEERING INDUSTRY. 


Even before the war the Polish engineering industry 
was of considerable importance, and since the war it has 
grown to such an extent, owing to the incorporation into 
Poland of Posen, West Prussia, and East Upper Silesia, 
that it is in a position to offer serious competition to any 
other East European industry of the kind. In fact, it is 
claimed that the industry has at least doubled, as compare: 
with pre-war times. While the previous centre of the 
industry was Warsaw, it is now situated in Upper Silesia, 
where the more important works are found in the greatest 
numbers. 

With regard to its development, the first step will be to 
reduce the importation of machinery from abroad to « 
minimum by manufacturing the goods required in Poland 
This will, of course, take a long while, but there are indica 
tions that in the enlargement of-old works or construction 
of new, this idea is being taken into account. In th: 
extensive working programme which has been drawn wu) 
for the future, it is to be noted that the manufactur: 
of plant for sugar works, breweries and distilleries on « 
larger scale is provided for. More attention is also to be 
paid to wagon and bridge construction. The developmen 
of the manufacture of machine tools, metal-working an 
paper-making machinery also finds a place among the 
proposals. Above all, an extension of the agricultural! 
machinery industry is to be attempted, since Poland's 
need of such machinery is continually on the increase. 
Attention is also being devoted to the fact that the Polish 
industry has a large and constant need of raw pig, rolled 
and sheet iron. The small iron industry has already mad 
such progress that the importation of rivets, serews, horse 
shoes, &c., will hardly be necessary in future. : 

The efforts of the authorities to increase the capaci') 
of the metal industry to the greatest possible extent wil! 
be rendered lighter by the immense quantities of coal now 
possessed by the country, and Poland aims at great!) 
increasing her exports of metal goods to the Baltic States. 
An obstacle to be surmounted, however, is that of pro 
curing capital, which, in view of the constant financia! 
difficulties, will not be easy to obtain, and it is thought tha! 
recourse must therefore be had to foreign capital to « 
greater extent than heretofore. 
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Railway Matters. 


(i. the carriages on the Melbourne suburban lines of 
the Victorian Government Railways are to be labelled 


' Smoking.”’ 
[HE retirement is paces of Mr. B. K, 
of the Brighton locomoti ive works of 


Field, thé man 
the Southern 

In thelliamdied andl North-Eastern Railway there are 

3260 holies Coe eee Of the balance of 90 per 
ut., the average is £820, and individual incomes from 
‘hese lower holdings are less than @ third of the wages 
ceived by the lowest-paid male adult in the railway 


ervice. 


Wr learn, with regret, that Mr, Alfred H. Smith, the 
president of the New York Central system, has been killed 
ly being thrown from his horse. Mr. Smith was an 
-\cellent, practical railwayman, and it is the opinion of 
juany, and one we share, that sag his minority report, in 
1017, on Canadian railways been adopted, those railways 
would not have reached 7c. chaotic state they did. 


Ar the annual meeting of the Great Western Railwa: 
Company, the chairman, as stated in this column on March 
14th, observed that the company had not, when he spoke, 
received @ reply from the Government as to State aid for 
ihe construction of three branch lines. On March 18th, 
Mr. Gosling, answering a question on the subject, said he 
was not in @ position to ertake to contribute to the cost 
ot the extension or improvement of the Great Western 
Kailway. 

\ccorDING to the latest information from Sir Wm. 
Hloy, general manéger.of the railways of the Union of 
South Africa, the ine of new railway construction 
is being carried forward as rapidly as possible. Four 
light lines, whieh are intended to develop agricultural 
areas, have already been opened for traffic, and it is 
expected that of the 853 miles of track authorised to 
be built, 690 miles will be completed by the end of the 
coming financial year. 


Int Melbourne correspondent of The Times cables that 
ior the construction of fourteen narrow- gone railway 
engines, the Federal Government has accepted the tender 


re 


{ Messrs. Thompson and Co., Castlemaine, Victoria, of | 
There were twenty-three tenders, including | 


£ £136,400, 
cleven British. The aay oa British tender is not disclosed, 
hut it is substantially less than the one accepted. Mr. 
bruce suggests that t 
evidently due to the desire of British firms to keep their 
works in operation and retain their skilled staffs. Such 
competition, he said, was not fair to Australian manu- 


tacturers. 


I~ a lecture given a fortnight or so ago to the Great 
Eastern Lecture and Debating Society, Mr. C. M. Jenkin 
Jones, the general superintendent of the North-Eastern 
area, London and North-Eastern Railway, said that he 
expected that one of the main objections to common-user 
of railway-owned rolling stock-—that the 
whose stock was in indifferent condition benefited by the 
better-kept stock of the other companies—would be re- 
moved when oil-lubricated 12-ton wagons were in general 
use. Common-user became universal as a war-time 
measure, and to-day, when compared with 1913, the 
empty wagon mileage showed a reduction of 50 per cent. 


Tue Coleraine-Londonderry line of the Northern 
Counties section of the London, Midland and Scottish 
ltailway, left the main line to Portrush immediately at the 
north end of Coleraine Station, and curved to the west. 
It then crossed the river Bann on # curve, and afterwards 
passed by @ reverse curve into a north-westerly direction. 
Che gradients, too, were severe. A new line has now been 
constructed further north, which eliminates these objec- 
tions. The bridge, like its , is an opening 
bridge, and has been built by Sir W. G. Armsrong, Whit- 
worth and Co., Limited, to the designs of Mr. Bowman 
Malcolm, the Northern Counties Committee's late chief 
engineer and locomotive superintendent. 

DraLtInG with the damage done by rebels to the Irish 
railways, the chairman of the Dublin and South-Eastern 
said that the property damaged on that line included the 
complete destruction of or serious damage to 20 engines, 
63 5 es and 69 goods wagons. Four station 
buildings # were destroyed ; 21 po gents were attacked, 
of which 10 were e were 
damaged or destro: 
on thirty-six pore and Bie teegron colin wad wires 
seventy-three times. The chairman of the Cork, Bandon 
and South Coast said that, — to the firmness and 
upurage of the Government, the damaged bridges had 
cradually been restored, and the train service between Cork 
and Bandon was resumed on 20th last year, and 
to Drimoleague on March 6th. The branch was 
re-opened on March 1} 2th, the line to Bantry on April 10th, 
and on May 23rd trains again ran between Skibbereen 
and Baltimore. 


As Mr. Winston Churchill’s statement at Dundee at the 
time of the general election of December, 1918, that the 
Government intended to nationalise the railways was put 
upon record in our pages, and has sinee been referred to by 
it would seem desirable that we should mention the 





Us, 

ssquel. In a statement issued, in connection with the 
Westminster t -election, on the 11th inst., Mr. Churchill 
explained :—“ The expression ‘nationalisation of rail- 
ways ’ was to _ eee Seed i in the joint letter signed by Mr 
Lloyd Bonar Law, and was included in 
the text of iecas when I left London for 


At the last moment it was modified into some form of 
public control. I did not speak, therefore, without proper 
authorithe nor was my statement challenged either by 
Mr. Liond George or Me. tesnaer wane _ However, I frankly 
admit 1 have * Railway 

servants were so little ay Blror oe gas = control thet 
AR Be nc gg ge ante tap of 
out had secured the advan- 


the rail world. In the great 

mations which had been carried 

tages and economies which might have attended general 
State control without the now proved defects inseparable 


wide discrepancy in the offers is | 


companies | 


Notes and Memoranda. 





Ar aconference recently held in 

between representatives of the Interior t and 
@ number of blast-furnace operators, it was decided that 

the Southern Experiment Station of the Bureau of Mines, 
Birmingham-Tuscaloosa, my should investigate the 
utilisation of blast-furnace flue dusts. Samples of such 
dusts have been obtained from @ number of compenies 
and experimental work upon them has begun. 


Nrreare was found in Chile in 1809 in the region where 

it is mow produced, and since 1825 there has been a recorded 

ore of 65,200 ae Se eee 

‘apidly _ world’s ¢ we 

irregularly. Ac to L nese Iron and Coal 

Trades’ Review, the rate of inerease from 1830, in which 

= the output was 9000 tons, was such that up to 1900 

he output about doubled every ten years. From 1900 

to the beginning of the war the rate of increase was less, 
amounting to a doubling in about fifteen years. 

RELIABLE and comparable data are needed on the 
electrical resistivity at hiz! temperatures of the refractory 
materials suitable for furnace linings. In connection with 
experimental work carried out by the Department of the 
Interior, at the American Bureau of Mines Ceramic 

t Station, Columbus, Ohio, methods and appa- 
ratus for making such measurements have been developed. 
Test pieces for determination of the electrical resistance 

ptt ge ay from fire-clay, kaolin, alundum, diaspore, 
thoria, zirconia, magnesite, silicon, carbide, silli- 
manite, zirkite and magnesium spinel. 

EXPERIMENTS carried on in America are said to have 
demonstrated the practicability of wireless v 
being operated successfully underground. Powers to 
investigate its possibilities as @ means of saving lives in 
mine disasters have been vested in the international 
officers of the United Mine Workers of America by a 
resolution adopted at the recent International Convention 
of that body at Indianapolis, Indiana. It was e 
that in the experiments it was found possible successfully 
to operate a wireless receiving set at a depth of 1000ft. 
underground, and the international officers were called 
upon to investigate the feasibility of ini and 
operating transmitting or receiving Fei sets down in the 
mines to notify any accident or disaster. 


A “SUPER-SYNCHRONOUS ” motor, which has been 
| dove in America, differs mechanically from the 
ordinary motor in having the stator mounted on auxi 
bearings, which are used only during the starting 
end in having a brake to bring the stator quickly from 

speed to rest and to be securely in 
The high starting torque is obtained by virtue of 
the fact that no torque whatever is exerted on the load 
until the stator has come to synchronous speed and full 
excitation has been applied, thus establishing between the 
stator and rotor the same condition electrically and the 
same relative peripheral speeds that exist when the motor 
is operating under full load. The torque, therefore, that 
| is available as the rotor speeds up and stator retards, is 
the maximum load torque, or what is often spoken of as 
* pull-out ”’ torque. 





In the second of a course of Cantor Lectures, delivered 
by Mr. E. V. Evans, chief chemist of the South Metro- 
politan Gas Company, at the Royal Society of Arts on 
March 3r4, a strikmg innovation was made by the intro- 
duction of a cinematograph film to depict some of the 
chemical changes which took place-when coal is heated in 
a closed gas retort. According to Nature, the film, which 
had been prepared by Mr. E. Anson Dyer, showed in a 
remarkable way some typical chemical changes by means 
of the structural formule which are so familiar to chemists, 
but are viewed with awe by most other le. These 
intricate formule, when presented by the cinema, lost 
their complexity. and it seems that the schoolboy of the 
future will be able to supplement the practical know! 
gained in the laboratory by this entrancing and 


at a lighthouse or other suitable point and connected to a 
pair of coil antennas. Each antenna consists of a —_— 
turn of wire in the form of a vertical rectangle, about 

100ft. long by 50ft. wide. These two rectangular antennsy 
cross each other at an angle of 135 deg. Signals are trans- 
mitted alternately from each of these coils, and since this 
type of antenna transmits @ maximum signal in one 
direction and practically no at right angles, a 
receiving set arranged along the line bisecting the angles 
formed by the two crossed coil antenn» will receive signals 
of equal intensity from each of the coils. A ship or air- 
plane provided with an ordinary receiving set may thus 
be guided along this bisecting line towards or away from 
the wireless beacon. 

A LABORATORY for radium research, with special refer- 
ence to the study of the chemical effects of radium radia- 
tions, has been extablished in Washington, under the 
direction of the Chief of the Division of Mineral Technology, 
of the Bureau of Mines. This work has hitherto been con- 
ducted at the Rare and Precious Metals Station of the 
Bureau of Mines at Reno, Nevada. Prior to transfering 
the radium equipment to Washington, the gran. % re- 


Dundee, |.actions produced by alpha radiation were 


ition of carbon monoxide ; the coantial pe 
carbon monoxide and oxygen; reduction of carbon mon- 
oxide by hydrogen; reduction of earbon dioxide by 
hydrogen ; reaction between methane and oxygen; and 
i bf methane. The final gaseous mixtures 
from several of these reactions await analysis, 
which will rise the first stage of the experimentation | Board 





Onpuins for sixteen new motor vessels are, it ix suid, 

in this rasa A in @onnection with the new 

meat trade scheme, which has its termina! 

oe ee King’s Sound, Northern Australia, and Tilbury, 

a... a depth of 94 the Black Shale seam has 

ra oy Well pit, which the Staveley 

and Company is sinking in the works yard 

Barrow Hill. The work of opening out and develop- 

ine ta new colliery, including the sinking of a second 
sheft, will now be proceeded with. 


Tur Toronto correspondent of the Times states that 


re 


an fleet consistingvoiethirteen machines is to 
be Pes Ontario Government to survey the 
forest wealth the provinee and to protect the lumber 
and industry, which nts an investment of 


paper represe 

about £15,000,000. It is expected that the proposed 
service, which will make a daily patrol of the 

timber tracks, will result in saving £50,000 annually. 


Overseas shipbuilding firms have asked the Common- 
wealth Government to be to tender for the two 
steamers recently advertised for, in connection with the 
lighthouse : . It hag, Rowever, been decided, 
to the Industrial Australian, not to entertain 
these overtures, and the steamers will be built in Australia. 
The amount which it is anti¢ipated will be expended 
in the contracts is £100,000. The vessels will be of 
1200 tons register each. 

Tue Muncipal Council of Lydenburg, South Africa, 

to utilise a waterfall for lighting the town. The 
includes the building of a small weir in the river above 

fall, and a canal 4600ft. long to bring the water to the 
top of the fall, whence the water would be conveyed to the 
power-house by means ‘of pipes. The current would be 
generated by two turbines each of 100 kilowatts capacity 
at 230 volts. By means of overhead lines the current 
would be transmitted 7} miles to a transformer in the town. 


THERE appear to be reasons, according to the S.A. 
Mining and Engineering Journal, for believing that the 
Kosi Bay project is again receiving attention from the 
poigte smn of South Africa; if not as an alternative 

asa port, at least as a port for 
the cotton por apn 3. wie makes promise of dpeatbans one 
of the principal industries of the Union during the next 
few years, and for the development of which a railway 
is to be constructed in Northern Zululand in the near 
future. 


A SCHEME is about to be launched which would obviate 
the erection by the Ministry of Transport of a new bridge 
over the Menai Straits. The scheme provides for the 
building of a dam between the suspension and tubular 
bridges near Swillies, by means of which the Menai Straits 
can be harnessed for a supply of electricity. Over this 
dam a bridge will be built. It is estimated that sufficient 
electricity can be generated by means of this seheme 
and one on the river Severn to supply electricity for 
England and Wales. 
new calcium arsenate’ plant 
at 


Ir is reported that the 
of the Gulf States Chemical and Refining Company, 
Montgomery, Alabama, will commence operations 
April Ist. According to the Chemical Trade Journal and 
Chemical Engineer, this will be the largest calcium arsenate 
nt in the world, and the only one to employ the electro 

method of production. The output. capacity is 
20 toms per day. At Martiney, San Francisco Bay, « 
for the ufactere of white has been 


on 


arsenic 


plant 
started by the Chipman Chemical Engineering Company 


Arsenic is the principal product, and an output of 3000 
tons is anticipated this year. 


Tue monthly report of the National Federation of 
Iron and Steel Manufacturers, shows that the produc 
of pig iron in February amounted to 612,700 tons, 


mig: _ 600 tons in January and 543,400 tons 


5 


method of approaching a somewhat difficult subject. in February, The mumber of furnaces in biast 
Tue American Bureau of Standards, in co-operation | the end of it was 202, compared with 190 at 
with the Signal Corps and the Air Service of the x the end of January and 204 at the beginning of the year ; 
is developing an improved type of beacon, which it is the net gain since the end of January is, therefore, hardly 
believed will do much to increase the safety of navigation, equal to the number that were damped down owing to 
bth th i na rt teem eh 205 Ea tT 20 oe 
i > . a8 O sic, loi, ons oO 

a ordi oe _ — foundry, and 33,200 tons of forge pig iron. 


A noprer dredger which is being put into commission 


on ‘the Great Lakes has an equipment which comprises 


two 600 brake horse-power Diesel engines, each direct-con 
nected to a 400-kilowatt main generator and a 35-kilowatt 
auxiliary generator. Under normal operating conditions, 
each main generator will drive a 500 horse-power motor 
direct-connected to a propeller, the craft being of a twin- 
screw t In addition to the propelling equipment, 
there will be provided two 400 horse-power motor-driven 
ing pumps. The power for which will be taken from 
The boat will 
and 


either or both of the main generators. 
measure 261ft. in length, with a beam of 43}it. 
draught, when loaded, of 18ft. 


From the report of the Committee of Management of 
the Manchester Steam Users’ Association we learn that the 
gross total number of examinations made during the past 
twelve months was 25,678, of which 11,388 were “ In- 
ternal,” “ Flue,’ and ** Entire.’’ The Association notes 
that during the year forty-two explosions in all oceurred 
in the United Kingdom, resulting in the killing of ten 
persons and injury to forty-two others. Eighteen of 
these e ions, by which four persons were killed and 
fifteen others injured, may be termed “ boiler explosions 
proper,” while the remaining twenty-four, killing six 
persons and injuring twenty-seven others, may be termed 
miscellaneous *’ explosions, i.¢., those arising from steam 
pipes, a — kiers, drying ‘ eylinders, bakers’ ovens, 
oo pry, So © preliminary inquiries were held by the 
during the year. Of them, three were 

formal investigations, at which costs varying 


a“ 





to be done at Washington. The main 
the study"of gaseous reactions by alpha radia- 
Among the first 


tion from radon (radium emanation). 





from it. The whole story of the railways was a cogent 
argument against their nationalisation. 


of ammonia and of a mixture of carbon-monoxide and 


| hydrogen. 


from 210 to £300 and amounting in all to £610, were ordered 





reactions to be studied will be the radiation, respectively, | 
| seventy years no preventable explosion has ever oceurre:| 


| to a boiler carrying its guarantee, 


to be paid by parties found to be in default. The Associa- 
tion records with pride that in its existence of nearly 
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High Temperature Bollers and Engines. 


Or the many points of interest raised in Mr. 


| Patchell’s presidential address to the Institution 


of Mechanical Engineers none is more striking 
and significant than the clear indication of the 
fact that the future development of heat engines 
lies less with thermodynamics than with the 
science and practice of metallurgy. During the 
past thirty years or so thermodynamics has played 
an important part in most of the advances made 
by heat engines. It would appear, however, 
that the rate of progress is falling off and that 
unless we can break new ground we can expect 
to see little improvement upon the efficiencies 
now being realised. Thermodynamics indicates 
that. considerable progress is still possible. If 
the rate of advance is falling off it is certainly 
not because of an insufficiency of theoretical 
sl fons of but almost wholly because the limita- 
tions of the practical materials and processes at 
our disposal are hampering our pursuit of the 
owe. which theory tells us we should follow. 
That path leads towards the use of units—boilers, 
turbines and generators alike—of increased size 
and towards the employment. of higher and 
ever higher steam pressures, In the matter of 
mere size, increase is undoubtedly accompanied 
by constructional difficulties, but such difficulties 
are not, or should not be, beyond our ability 
to surmount even with existing means and 
materials. But the adoption of increased pres- 
sures is on an entirely different footing, for with 
increase of pressure there necessarily goes increase 
of temperature, and with high temperatures 
we enter an unfamiliar, and in part an unexplored, 
field in our knowledge of the resistance of metals 
to stress. 

The use of high pressures and temperatures 
in steam engines and boilers has been discussed 
for many years, but until quite recently no very 
serious or important attempt. has been made 
actually to employ them. To-day, however, 
boilers and engines using pressures of 400 1b., 60015. 
and, in at least two instances, 1200 lb. per square 
inch are at work or under construction. The 
lowest of these pressures corresponds to a satu- 
rated steam temperature of about 450 deg. Fah., 
and the highest to a temperature of about 570 deg., 
but in each instance we have to add superheat, 
so that the temperature of the working fluid 
leaving the boiler is considerably higher, between 
700 deg. and 800 deg. in fact. In 1910 Schmidt 
in Germany made and, for several years after- 





world which is likely to be of interest to engineers. 





}at normal temperatures, 


pressure and having a total temperature of 
840 deg, Quite recently the English Electric Com- 
ny tested, as reported in our issue of February 
22nd, a boiler generating steam at the critical tem- 
perature, about 707 deg,, at which the latent 
heat is zero and the density of the steam is equal 
to that of water, Current. thought or. practice 
is thus contemplating or trying the use of steam 
pressures ranging from 400 lb. to 1200 lb., accom- 
panied by temperatures varying from 450 deg. 
to 700 deg. in the boiler and exceeding 800 deg. 
in the superheater and parts of the prime mover, 
What effects haye such temperatures upon the 
strength of our familiar metals! Experiment 
has repeatedly shown that the ultimate strength 
of ordinary iron and steel has a maximum value 
in the neighbourhood of 480 deg. Fah., and that 
it suffers a considerable reduction as the tem- 
perature is raised beyond that point. The strength 
of cast iron, it has been found, remains practically 
constant up to about 750 deg. and then falls off 
materially. Tungsten, chromium and nickel alloy 
steels maintain their strengths longer than ordinary 
steels, but suffer a rapid diminution later on. 
It. would appear then that at the lowest steam 
temperature which we have mentioned the 


| ultimate strengths of our familiar metals are not 


less, and indeed may be greater, than the strengths 
while at the highest 
steam temperature the diminution of strength 
is only of the order of about 10 per cent. On 
this evidence there would appear to be little to 
cause us anxiety from the metallurgical point 
of view in the use of high pressure, high tem- 
perature steam. The facts and figures we have 
given, however, govern only a portion of the 
conditions to be met. In the design of boilers 
and prime movers we are concerned not with 
the ultimate strengths of our materials but with 
their elastic limits and their fatigue limits. It 
is relatively an easy matter to determine the 
effect of temperature on the ultimate strength 
of a metal, It is more difficult to apply an extenso- 
meter to it in order to observe its behaviour up to 
the yield point. It is still more difficult to 
determine the effect of temperature on the fatigue- 
resisting properties of the specimen. Some ex- 
periments have, however, been conducted in 
connection with these two farther aspects of 





the 
‘important fact that the effect 
‘on the ultimate strength is no guide whatever 
|to the effect of temperature on the elastic 
| fatigue limits. 





wards, worked a boiler producing steam at 850 Ib. 


matter. The results bring out the very 
of temperature 


and 
Thus Lee and Crowther found 
that the ultimate strength of mild steel rose 
from 28.7 tons per square inch at normal tem- 
perature to 39 tons at 460 deg., but that over 
the same range the yield stress fell from 21.4 
tons to 16.6 tons.. In other words, the gain in 
the ultimate strength is quite without value 
and is definitely misleading. At the elevated 
temperature the yield stress is not 75 per cent. 
of the ultimate strength but only 42 per cent. 
A similar unproportionality has been found by 
Professor, F. C, Lea in manganese bronze. The 
effect of raising this metal to 660 deg. Fah. was to 
reduce its ultimate strength from 32.5 to 12.6 
tons, and its elastic limit from 6.3 to less than 
0.4 tons, that is to say, the elastic limit was 
reduced from 19 to 3 per cent. of the ultimate 
strength. As regards the effect of temperature 
on the fatigue limit, Mr. R. G. Batson has found 
that for steel the effect of raising the temperature 
to 480 deg.—the point at which the static ultimate 
strength is a maximum—is to reduce the limiting 
range of stress by 20 per cent. Here again the 
use of the ultimate strength as a criterion of the 
value of the metal in service under elevated 
temperatures might readily prove misleading 
and even disastrous. An entirely different and 
still more significant aspect of the matter has 
been opened up by Professor Lea’s most recent 
researches into the effect of temperature on the 
strength of metals. Brief mention of the results 
obtained was made by Mr. Patchell in his address 
Professor Lea, it appears, has established the 
very important fact that in testing metals at 
elevated temperatures, the ordinary procedure 
of carrying the load quickly to the breaking point 
is useless. The effect of temperature is seem- 
ingly analogous to the effect of repeated loading 
as in @ fatigue test. For every temperature 
there is a maximum, or critical, stress, values 
below which will not break the specimen no 
matter how long they. are maintained, while 
superior values will cause failure in a shorter or 
longer time. For a mild steel Professor Lea 
has found that at 752 deg. Fah. a stress of 25 
to 30 tons will cause failure after an hour, and 
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that the stress has to be reduced to 14 tons before 
the load can be borne an indefinitely long time. 
At 932 deg. the critical stress for this steel fell 
as low as 4 tons per square inch. As another 
instance it may be mentioned that a nickel chrome 
steel at 980 deg. Fah. failed in four hours under a 
load of 25 tons per square inch. At a stress of 
7 tons it broke after 1060 hours—44 days !— 
and at 6 tons reached its critical stress. 

The conclusions we are forced to arrive at 
are, first, that as yet we know with certainty too 
little of the precise effect of elevated tempera- 
tures upon the strength of familiar metals to 
justify the general adoption of high pressure, 
high temperature boilers and prime movers ; and, 
secondly, that what we already do know about 
such effect indicates that at the pressures and 
temperatures now being tried, we have reached, 
if not entered, a critical range in the behaviour 
of metals towards applied stress. Farther advance, 
it would appear, can only be effected if metal- 
lurgists put us in possession of improved materials. 
Even now it is obvious that in the design of high- 
pressure units the circumstances call for a depar- 
ture from established rules and factors of safety. 
If Professor Lea’s experimental results can be 
substantiated it will be necessary to emphasise 
the fact that short preliminary trials can give 
no assurance of safety during continuous opera- 
tion under service conditions. The abandon- 
ment or modification of the ordinary hydraulic 
test is, too, clearly indicated, for while the load 
may be the same as or slightly greater than that 
to be borne when the unit is at work, the hydraulic 
test neglects the temperature effect. It may, 
of course, be argued that any timidity in the 
adoption of high pressures and high temperatures 
is to be discounted by the practical experience 
already gained with them. The German Schmidt 
plant using steam at 850 1b. and 840 deg. Fah. 
has, it is stated, been operated from 15,000 to 
16,000 hours without mishap, and _ incidentally 
with a heat saving of 22 per cent. We are not, 
however, at all sure that even such a performance 
is quite convincing, for it still leaves us uncertain 
as to how near the danger point the plant has 
been operating. We particularly note that during 
its life it has been started at least 1500 times. 
In that fact possibly lies the key to its success. 
Its average spell of duty has apparently been about 
10 hours. Is it possible that in the periods of 
idleness or reduced load the boiler has been given 
an opportunity to recover from the harmful 
effects of the working conditions? Professor 
Lea could throw much light on this point if he 
would tell us whether the effect of stress above 
the critical value on a specimen subjected to a 
repeated range of temperature is cumulative, 
or whether, as in a partially fatigued specimen, 
subjected to annealing, there is a recovery of the 
original state. 


Engineering and Physics. 


THE jubilee celebrations of the Physical Society 
of London, which were held last week, brought 
together a gathering of many of the world’s leaders 
in physical science, and afforded a remarkable 
opportunity for a review of the wonderful progress 
of physical discovery during the past fifty years. 
At these gatherings, our engineering and technical 
Institutions were, very properly, represented. Some 
of these representatives, however, must have 
listened to the continual references to the most 
recent advances of physics with a good deal of 
mystification, and with a feeling of very inade- 
quate knowledge. The fact is that the man who has 
had a good grounding in physics, say, twenty 
years ago, but has subsequently been too busy with 
other matters to keep himself abreast of current 
progress, finds himself very much at sea among 
present-day physicists, The very foundations of 
the world seem to have changed, and much that 
he was taught to regard as satisfactorily and finally 
accounting for the behaviour of matter in general, 
he now hears referred to as “ classical theory,” 
which is no longer regarded as an adequate explana- 
tion of known facts. Such a man may well be 
pardoned if, in his bewilderment, he feels inclined 
to regard modern physical theories, such as 
‘ pelativity "’ and “ quanta,”’ as being concerned 
more with purely philosophical speculation than 
with the realities of the world with which the 
engineer has to deal. 

That the older “ classical”’ physics have fur- 
nished a sound and, of course, an absolutely neces- 
sary foundation for scientifie engineering, is too 
commonplace a fact to require any stressing to-day. 
The engineer who would “ direct the forces of 


Nature to the use and adyantage of man,’’ must, 
of necessity, make himself familiar with the nature 
and workings of those forces, as far as they are 
known, or at least so far as he is able to appreciate 
what is know about them within the limits of the 
time which he can devote to their study. The 
engineer has to deal with matter on the large scale, 
and often in a forcible manner, and he has to 
employ various forms of energy and its transforma- 
tions. That the older “ classical’’ physics has 
been able to furnish him with much of the know- 
ledge he needs for these purposes, cannot be 
doubted. He has come to rely implicitly on what 
is now known as “ Newtonian” dynamics, for 
instance, and on the teachings of electro-magnetic 
theory, and he has found always that such reliance 
was fully justified. Calculations based on the 
laws of physics have invariably furnished results 
in accord with practice when the conditions of the 
practical problem have been such as to make them 
amenable to calculation. Now, however, the 
physical investigator is finding that there are whole 
regions of phenomena which the older ideas will not 
explain, and some entirely new concepts have 
come to the fore. The technical man feels 
somewhat bewildered in consequence. Do the 
new ideas prove that the old ideas were wrong, and, 
in any case, do they matter from the point of view 
of the advanced engineer! Have they, or are 
they likely to have, any ultimate practical bearing ¢ 
It would, perhaps, be a good thing if a competent 
physicist could be found, who, while fully ac- 
quainted with modern developments of the science, 
yet possessed sufficient breadth of view to appre- 
ciate their bearing upon engineering and 
their abllity to explain these newer matters 
to those who are concerned about the founda- 
tions of their technical knowledge in such a 
way as to answer in a clear and_satisfactory 
manner the kind of question we have put. 
We can only indicate in general terms what the 
nature of that answer would be. In the first place, 
we think that physicists would agree that the new 
discoveries do not, broadly speaking, invalidate 
the “ laws of physics "’ as they were taught twenty 
or thirty years ago. The laws of motion and force, 
as enunciated by Newton, remain unaffected in 
their application to terrestrial phenomena, even if, 
according to the theory of relativity, they are not the 
universal and fundamental truths which for a long 
time they wete supposed to be. When matter moves 
at extremely high velocities, comparable with that 
of light, the departures from Newtonian laws may 
become important, but even the fastest projectile 
from a modern gun only attains a speed which is 
of the order of one two hundred thousandths of the 
velocity of light, so that, for instance, the effect 
of velocity on mass, as deduced from relativity, 
remains entirely negligible. Similarly, the great 
generalisation of the conservation of energy, and 
the laws governing the transformation of energy, 
remain unaffected by the new ideas as to the 
“atomic ”’ nature of energy postulated by the 
quantum theory. Similar remarks apply to the 
foundations of electrical engineering in the theory 
of direct and alternating currents. It is, indeed, 
only when we come to deal with matter and time 
on the scale of the stellar universe, or with minute 
particles like the electron, capable of moving with 
enormous speeds, that departures from “ classical ”’ 
laws of physics begin to make themselves felt. 
The new physics, therefore, must not be regarded 
as destroying or undermining the old, but rather 
as opening up wider fields and new regions of fact 
where the old laws are found not entirely adequate, 
so that new concepts must be introduced. These 
new concepts, however, must stand the test not 
only of explaining or describing the newly dis- 
covered phenomena, but must tally with the old- 
established facts and with the laws which connect 
and describe them. The old physics is not being 
destroyed, but we are being taught to look at it 
from a new standpoint—to regard the old-estab- 
lished laws perhaps rather as a special case applic- 
able to the phenomena through which they were 
studied and discovered, than as entirely universal 
and fundamental. It may well be that, another 
fifty years hence, what we now call.the “new 
physics ” may again be placed in a new light by 
still wider knowledge and still more widely appliec- 
able generalisations. 

If, then, these new ideas, sometinies termed 
“revolutionary,” need not worry the engineer 
who bases his conception of matter and energy on 
the older views, the question arises whether 
these newer ideas are really of any -importance 
to him at all. Mr. Ramsay MacDonald, in his 
speech at the Jubilee Banquet of the Physical 





Society, asked that the newer ideas should be 


brought home to ‘the man in the»street”’ in the 
way that Huxley and Tyndall brought home the 
new discoveries of fitty We have ven. 
tured to suggest that they might at least be ¢ 
pounded so far as their relation to engineering jx 
concerned. It must be realised, however, that both 
demands are very difficult to satisfy at the present 
stage. New discoveries have appeared and are 
appearing at a truly marvellous rate, and with them 
new ideas and theoretical concepts. We are thus 
in a transition stage, full of the most fruitful 
activity and rapid advance ; but, for the moment, 
it is extremely difficult to formulate wide and 
simple general views that lend themselves to non- 
technical exposition. But simplification, by stil! 
wider generalisation and steel deeper understand. 
ing, will come in time, bringing with it an 
appreciation of the bearing of all this new knowledye 
on practical. matters. What. direction it may 
take, we can foresee but dimly. It may bring 
us matter in much stronger or more durable forms 
perhaps the transformation of one kind of matter 
into another, or the release of stores of energy at 
present locked up in matter itself. With the most 
rapid advance in the purely scientific side, prac. 
tical applications are likely to arrive slowly and 
gradually. None the less, the engineer cannot 
afford to neglect them. To the electro-magnetic 
theory of Clerk Maxwell we owe the great 
industry connected with wireless transmission of 
speech and signals—a development in which 
* electron *’ physics has played a great part. End- 
less other developments are before us in the not 
very distant future. The engineer can only watch, 
sometimes with amazement, the of the 
work of the physicist. With his amazement, how- 
ever, there should go a srenpetastte appreciation, 
since the most abstruse advance of physics of 
to-day may be laying the foundation for the finest 
activities of the engineers of to-morrow. 


The Making of Engineers. 


Since we wrote in this place—see THE Enery rer, 
March 14th—of the importance of a literary train- 
ing to engineers, two speeches which bear upon that 
subject have been made by eminent men. The 
first by Professor H. E. Armstrong, at a meeting 
of the Institute of Chemistry ; and the second by 
the late Prime Minister, Mr. Baldwin. Professor 
Armstrong spoke of the education of the chemist 
He is a very blunt and very direct critie ; some- 
times hitting with more energy than discretion 


weakens the effect of his attack. Yet on the sub- 
ject of education, and particularly of the education 
of chemists, there are few indeed who can speak 
with his knowledge. He has been both a teacher 
and a practiser of scientific and applied chemistry 
for many years, and he has had opportunities that 
are given to few for studying and testing methods 
of education and. for observing their after effects. 
We may feel it proper to discount some of his 
assertions as a little exaggerated for rhetorical 
effect, but behind them all we may rest assured that 
there is sound material. A structure is not weak 
ened by adventitious ornaments and is not to be 
condemned because they can be easily knocked 
off. Mr. Baldwin is a man of a very different 
stamp ; there is no rough side to his tongue. He 
seeks to persuade rather than coerce. He speaks 
with no knowledge of practical technical education, 
but as a large employer of men with technical 
training, and probably, from his parliamentary 
career, no Jess than his business career, with a large 
experience of what education does for men and 
what it is necessary it should do. 

To find two. men of such eminence and so we'! 
qualified to speak, upon our side is naturally ver) 
pleasant to us. In our article we urged the value 
of a liberal education for engineers and advocat«l, 
especially, attention to British classical literature 
We suggested also that there was something lack- 
ing in the curricula of technical education, because 
it narrowed students down to scientific and pro- 
fessional subjects, and glanced at the fact that 
employers were asking for men from the universities 
rather than. for thosewho. left technical colles«s 
with good degrees. Let us see now what Professor 
Armstrong and Mr. Baldwin said on these points 
Neither, it is right to say, dealt explicitly with 
engineers, but we see no reason whatever for su))- 
posing that their remarks are less applicable to 
engineers than to other scientists and technicia!- 
Professor Armstrong said: “ Employers were 
already gauging the value of the degree and might 
easily come to consider a degree as a disability. 
The question was now being asked, What school 





do you come from ?”’ a remark whieh we commend 





and laying himself open to counter-criticism that . 
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to the attention of those who hold that a degree | 


would be of more value than the A.C.G.I.. Professor 
Armstrong continued ; ‘Some employers already 
went so far as to say, ‘ We will only engage men 
from such and such a school—not because of its 
chemistry, but because of its manners.’ The motto, 
‘Manners maketh man’ was the main considera- 
tion to be attended to-in the education of the 
chemist. If he were again to run a school he would 
run it as a factory, not as a forcing house. Students 
might swear as much as they pleased, provided no 
jargon were used, only the vernacular ; no ikons 
worshipped.”’ Professor Armstrong concluded with 
an attack on so-called research, which the Morning 
Post report described as “scathing.” It was 
certainly severe, but we believe well merited. 
There is nothing here, we admit, that directly 
advocates literature as a subject of study for 
chemists, but there is a great deal which shows 
that employers are not satisfied with the narrow 
product of technical colleges. Broader men are 
needed and we can conceive no way in which 
students eam be broadened save the way of a 
literary training. Mr, Baldwin was more explicit, 
possibly because he was speaking to a wider cirele— 
his was the Centenary Oration at the Birkbeck 
College. “ The first thing,” he told his audience, 
‘was to be masters of their own jobs. To be 
educated they must also know of other 
men's jobs to understand them and play a part in 
the commonwealth. The man who had i 

or urbanity was an educated man. Do not,” 


he prayed them, “ life like a-perpetual 
hlister. Donot pay too much attention to examina- 
tions. Onno account should they become absorbed 


in special studies, but always have other interests 
which would keep them in touch with their fellow- 
nen and women. There was no real republicanism 
except that of literature. He asked them to 
the literature of the first country in the 
their own.” This speech was addressed to a general 
avdienee, an audience composéd of students in 
various branches of science, literature and the arts. 
No more were Mr. Baldwin’s wordsthan those of Pro- 
fessor Armstrong addressed expressly to engineers. 
But the principles of true education are the same 
for all, and engineers, as much as the followers of 
any other profession whatsoever, may take them to 
heart. It must be clearly understood that an 
education that seeks to fit a man for his profession 
and for that alone will fail utterly ninety times and 
more out of a hundred. Education must fit a man 
for the world and not only for that small area of it 
which is contained within the ambit of specialised 
studies, It is that fact which both Professor Arm- 
strong and Mr. Baldwin, as we understand them, 
desired to bring out ; it is that fact that is being 
overlooked in the extension of scientific curricula ; 
and it is to that fact, if we may believe recent 
evidence, that the world is now returning. 

If the movement which is adumbrated by 
evidence of the kind we have been discussing is 
destined to continue, the time cannot be far dis- 
tant when our present system of engineering 
education will have to be revised. And perhaps 
it is time that some modifications of methods and 
curricula which were established twenty to twenty- 
five years ago were undertaken. A great many 
changes have occurred in the interval, and it is 
not inconceivable that a careful revision of engi- 
neering training would be profitable. One fact 
that strikes the observer is that the desire to keep 
pace with the rapid advanee of scientific know- 
ledge has unavoidably led to a great deal of super- 
ficial education, and we fear it must be admitted 
that students, as a result, are not as well grounded 
ax could be desired. There is obviously not. time 
for everything, and it maybe doubted if.it be wise 
to attempt to cover an ever expanding field. We 
are aware that some authorities hold the view that 
“ general survey of scientific knowledge broadens 
the student’s mind. It may do so, but even if it 
does, the advantage is dearly bought at the expense 
of those foundations upon which all science is 
built, and, moreover, it results in colleges becoming 
what Professor Armstrong rightly called “ forcing 
houses,”” We throw it out as a matter for con- 
sideration that if the curricula of colleges—and the 
adherent examinations—could be made less com- 
plex, time might be found for some of those studies 
and pursuits which would counteract the narrowing 
influence of a purely technical education and 
(levelop in men that personality which is no less 
needed in engineering than in other professions. 








Tae Basle express, which left Ostend on Sunday 
*!ternoon last, met with an accident early the following 
morning at Benesdorf, between Metz and Strasbourg. 


Obituary. 


ROBERT EDMUND FROUDE. 


In Dr. Froude, who died at Croft Cottage, Cam- 
bridge, on Wednesday week, the 19th inst., we lose 
not only a distinguished member of a very illustrious 
family, but a scientist who did much to further the 
accurate knowledge of problems connected with the 
propulsion of ships and to increase the light which is 
thrown upon them by model tank experiments. R. E. 
Froude was born in Devonshire in 1846, and was the 
third and youngest son of the celebrated William 
Froude, who was at that time associated with the 
Admiralty Experiment Works at Torquay, and who 
by his famous tank experiments on the laws govern- 
ing the rolling and the resistance of ships, laid the 
foundations upon which practically all experimental 
tank work has since been built. Following his early 
education at Bradfield College, Berkshire, and the 
Oratory School, Edgbaston, Birmingham, R, E. 
Froude passed, on the completion of his studiés, 
into his father’s service at Torquay, and between 
1871 and 1879 was associated with him in the Grey- 
hound experiments and other work, which at that 
time established on a sufficiently large basis the 
relation between model experiments and full-sized 
results. On the death of his distinguished father, he 
was appointed Superintendent of the Admiralty 
Experiment Works at Torquay, and continued his 
work there and later at Haslar, Gosport, to which 
place the tank department was eventually trans- 
ferred. He retired from active service in 1919. 

In this short appreciation it is only possible to touch 
upon a few of the scientific papers and discussions 
bearing upon the subject of naval architecture which 
during the years 1877 to 1912 he contributed to the 

ings” of the Institution of Naval Archi- 
tects. Undoubtedly, his main work was to carry on, 
expound and to present in a new and enlarged way 
the work on ship resistance and the screw propeller 
which his father, William Froude, initiated. In 1881 
his paper * On the Leading Phenomena of the Wave- 
making Resistance of Ships,’ was read at the spring 
meetings of the Naval Architects, and in 1883 and 
1886 there followed the well-known papers on “ The 
Investigation of Screw Propeller Efficiency” and 
“ The ion of the Most Suitable Sizes for 
Screw Propellers,” bong *h dealt with the “hull 
efficiency " and ““serew efficiency ’’ elements, and 
showed the mutual Slation between the hull and the 
propeller of a ship. His work at that time also in- 
cluded a systematic set of experiments upon model 
serew propellers, which were followed by modifications 
in the method of presenting the experimental results. 
Two other very thoughtful papers which we may also 
mention were those of 1889 and 1892, dealing respec- 
tively with the part played in ship propulsion by 
differences of fluid pressure and the theoretical effect 
of race rotation on screw propeller efficiency. Follow- 
ing his earlier screw propeller papers of 1883 and 1886, 
he read a paper before the Institution of Naval Archi- 
tects in March, 1904, on “‘Some Results of Model 
Experiments,” which gave particulars of a greatly 
enlarged set of experiments made at Haslar with 
systematic variations in form of hull. The papers 
we have quoted mark the main contributions made 
by R. E. Froude to the subject upon which he was an 
authority. 
Mention may also be made of a memorable Watt Lec- 
ture on “‘ Ship Resistance” which, in 1894, he delivered 
to the Greenock Philosophical Society. Other perhaps 
less important papers read before the Institution of 
Naval Architects were those dealing with the ‘* Con- 
stant ” system used in connection with the Admiralty 
tank work and a contribution to the much-debated 
and intricate subject of Yacht Measurement Rules 
which was made in 1906. He contributed also to the 
Institution of Mechanical Engineers several papers, 
amongst which may be mentioned one read in 1893 
on ‘ The Experimental Apparatus and Shaping 
Machines.at Haslar.” 
Throughout his’ life Dr. Froude was an active 
participant in the affairs of the Institution of Naval 
Architects, and he was elected an associate member 
of Council in 1883 and Honorary Vice-president in 
1905. When the Advisory Committee for the manage- 
ment and working Of the National William Froude 
Tank, erected through the generosity of Sir Alfred 
Yarrow at Teddington, was formed, Dr, Froude was 
ealled upon to serve upon it, and he only relinquished 
his connection with that Committee as late as Decem- 
ber last, when he was obliged to.retire on grounds of 
ill-health. During the later part of his career the 
degree of Doctor of Laws was conferred upon him by 
the University of Glasgow and he was elected a Fellow 
of the Royal Society in 1894. A man of a quiet and 
reserved disposition, it was only natural that Dr. 
Froude should seek to withdraw himself from larger 
public interests. This tendency was particularly 
marked during his closing years, which were spent 
quietly at his home in Cambridge. 





HENRY DEANE. 
WE regret to have to announce the sudden death 
at his residence in Malvern, Victoria, on March 12th, 
of Mr. Henry Deane, M. Inst: C.E., formerly Engineer- 





Five passengers and three servants were killed. 


in-Chief for Railways, New South Wales, and latterly 


Engineer-in-Chief for the Commonwealth Railwa, 

Me. Deane was born at Claphatn, on’ March 200h, 
1847, and entered Queen’s College, Galway, at the 
age of fifteen, where he graduated in Arts with 
Honours, subsequently taking up engineering, in 
which he completed his studies at King’s College, 
London. During his pupilage in Sir John (then Mr.) 
Fowler’s office, he was engaged on the construction of 
portions of the Metropolitan Railway, and in 1869 
went to Hungary in connection with railways for 
the East Hungarian Railway Company, subsequently 
becoming principal assistant, under the engineer-in- 
chief, of the Danube Steam Navigation Company, at 
Buda-Pesth. In 1875 he returned to England and 
was engaged on a variety of work, mainly under Sir 
Benjamin (then Mr.) Baker, and in 1877 proceeded 
to Manilla to erect a sugar works and plant on the 
design of which he had been engaged in London. 

After his second return to England, Mr. Deane 
decided to go out to Australia, where a considerable 
amount of railway work was then being undertaken. 
He obtained an appointment as railway surveyor in 
the service of the New South Wales Government, in 
which capacity he surveyed the portion of the Great 
Northern Railway between Mullet Creek and 
Ourimbah. He was promoted to District Engineer 
in 1881, and constructed the railway from Gunnedah 
to Narrabri, and subsequently took charge of the con- 
struction of the line from Homebush to Hawkesbury. 
He was transferred to Sydney about the end of 1884, 
where his ion was rapid, for in 1889 he suc 
ceeded Mr. John Whitton, the Engineer-in-Chief for 
Railways, on his retirement. In 1894 he was com 
missioned by the Government to visit America and 
Europe in connection with light railway and tramway 
construction, and in 1904 he paid another visit to 
America and Europe to investigate and report on a 
number of subjects covering a wide range 

In 1906 Mr. Deane retired from the rail railway service 
and was gazetted for the appointment of Government 
Inspecting Engineer in London. Since, however, the 
terms offered were not acceptable, he did not take 


up the appointment, but went into private practice 
as a consulting engineer in Sydney. In 1911 he was 


appointed Consulting Railway Engineer to the 
Commonwealth Government for the survey of the 
Transcontinental Railway from Kalgoorlie to Port 
Augusta, and in 1912 took up the duties of Engineer - 
in-Chief for Commonwealth Railways, which position 
he retained until he retired in 1914. 

Mr. Deane was elected an associate member of the 
Institution of Civil Engineers in 1874, and was trans- 
ferred to the class of members in 1886. He also held 
the distinction of being the first appointed member of 
Council of that Institution for Australia. His interests 

outside his profession—-were wide. He was a keen 
botanist and did a considerable amount of valuable 
work in connection with the botany of New South 
Wales, more particularly in the study of Australian 
timbers, especially the eucalyptus, on which he was a 
noted authority. He also made a study of the Tertiary 
Flora of Australia. He was twice elected President 
of the Royal Society of New South Wales, and for two 
years was President of the Linnean Society of New 
South Wales, and was also one of the early Presidents 
of the Institution of Surveyors, New South Wales, a 
society which includes fully qualified land and 
geodetic surveyors only. He was also a Fellow of the 
Royal Meteorological Society and of the Linnean 
Society of London. 


WALTER J. FRANCIS. 

Tue death of Walter Joseph Francis, head of the 
firm of Walter J. Francis and Co., consulting engi- 
neers, of Montreal, occurred suddenly at his home at 
Westmount, Montreal, on March 6th. 

Mr. Francis was born at Toronto in 1872, and 
graduated at the University of that city. He was for 
several years in the service of the Canadian Depart- 
ment of Railways and Canals, during which period he 
was in charge of construétion on the Trent Canal, 
including that of two hydraulic lift locks. He was 
appointed engineer for the Royal Commission of 
inquiry into the cause of the first Quebec Bridge 
disaster, and his services as an expert were also 
in connection with other engineering 
disasters. 

Last year Mr. Francis succeeded the late Arthur 
St. Laurent as President of the Engineering Institute 
of Canada. He was also a member of several other 
technical organisations, including the Institution of 
Civil Engineers (England), the Canadian Society of 
Civil Engineers, the American Institute of Consulting 
Engineers, and the American Society of Civil Engi- 
He was Grand First Principal of the Grand 


neers. 
Chapter of Royal Arch Masons of Quebec, and be- 
longed to several other fraternal bodies. He is 


succeeded as President of the Engineering Institute 
of Canada by the Vice-president, Major George A. 
Walkem, of Vancouver, B.C. 








AFTER a hearing extending over several days, the Rail- 
way Rates Tribunal dismissed on March 12th the applica 

tion of the Mining Association and the National Associa- 
tion of Coke By-Product Plant Owners for the abolition 
of the flat rate of 2d. per ton charged by the railway com- 





danies as part of the rate on coal, coke and patent fuel. 
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Moving a 7500-Ton Office Building. 

THE moving of large buildings bodily from one 
site to another has become a special line of work for 
engineers and contractors in America, and not only 
ordinary buildings, but such structures as grain 
elevators have been handled successfully in this way. 
For many years the moving of residences and build- 
ings of the smaller class.-of timber and brick con- 
struetion—has been a common procedure, such work 
being handled by “ practical’? men, who make a 
specialty of this class of work, and who are not only 


| It will be noted that the ornamental cornice was 
removed, this being of sheet metal and not in good 
condition at its attachments to the brick walls. This 
architectural feature has since been renewed, greatly 
improving the appearance of the building. 
| shows the north and east sides; Fig. 4 shows the 
north and west sides, with the train shed of the railway 
terminus at the left ; Fig. 5 shows the east side of the 
building in its new position and in line with the south 
side of Roosevelt-road. 

This building is an old one, designed before the 
days of the present steel cage or steel frame type of 
construction now generally used for structures of this 


Fig. 2 | 


area, on which the blocking or cribbing could be 
built to. support the building during its. movement 
thus avoiding the danger of settlement. , 

In the underpinning of a building which is to be 
moved, the question of prime importance is deflection 


| rather than moment, as pointed out in a paper by 


| who were the contractors in this case. 


Mr. Filippi, the engineer for W. H. Brown and Co., 
Thus, special 
care must be taken to guard against excessive beam 
deflection, which might result in unsightly cracks in 
the walls of the building. 

As @ preliminary to the arrangements for mov ing 
the building, a diagram was prepared showing the 














FIGS. 1 AND 2—THE 


ingenious, but can estimate—or guess—the loads 
pretty closely and devise means for distributing them 
safely and avoiding vibration or shock to the building 
during its travel: For large and heavy buildings, 
however, greater skill and more technical knowledge 
are required, and the problems of loads, load distri- 
bution and hauling arrangements are matters for 
engineers. 

The heaviest and one of the largest and tallest 
structures ever moved in this way is the seven-storey 
office building of the Dlinois Central Railroad at 
Chicago, which in 1923 was moved 85ft. on account of 
a street-widening project. The building shown in 
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ILLINOIS CENTRAL RAILROAD 
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BUILDING AT CHICAGO 


class. Its interior construction consists of brick walls 
and rows of cast iron columns, carrying girders of 
rolled joists, upon which are laid the wooden floor 
joists and plank flooring. The exterior construction 
consists of brick walls on stone footings, except that 
on the two street fronts the first storey had cast iron 
eolumns and large window fronts, while the brick 
walls above were faced with stone—as shown by 
Fig. 1. All columns rested on piers or pedestals of 
stone masonry, built on broad stone slabs, which were 
laid on the stiff blue clay forming the subsoil. 

A test of this clay subsoil at the new site by means 
of bore-holes showed that no piling would be required, 


Rolled Joist 
Needle Beam ~_ 























Bath 20x 201 z 
Steel Plate 
























Sx 





BEFORE AND 





AFTER BEING MOVED 


probable spread of live and dead load through the 
walls, in relation to the position, size and spacing 
of windows, doors and other openings. This study 
showed that it was necessary to provide for a maxi- 
mum load of about 13 tons per linear foot of wall. 
The needle beams, therefore, extending through each 
wall and designed to support it, were pairs of L5in. 
to 24in. rolled joists. 

For the brick walls of the south and east sides, pits 
were dug on the outside and inside, in which blocking 
was built up. Holes were then cut through the brick 
foundation walls by means of a pneumatie drill, and 
the needle beams were then inserted and rested on the 
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FIG. 3—ARRANGEMENT 


its original position in Fig. 1 is 131ft. long and 80ft. 
wide, with a height of 100ft. above the street and with 
a weight of about 7500 tons. It has a street front 
of 80ft. on Michigan-avenue, and 131ft. on a narrow 
street forming an extension of Roosevelt-road. An 
important improvement was to be made by extending 
this latter road through to the railway terminus and 
the lake front, which involved widening the narrow 
portion by 85ft. After a study of the cost of rebuild- 
ing and a close examination of the condition of the 
structure, it was decided to move it back and place 
it on new foundations. 

Two views of the building at the end of its travel 
and almost in final position are shown in Figs. 2 and 4. 





and the new footings of reinforced concrete were 
designed for a unit pressure not exceeding 3000 lb. 
per square foot on the clay. The column footings 
are 6ft. to 7ft. square and 4}ft. deep, while the wall 
footings are 7ft. wide for the interior and 9ft. for the 
exterior walls. These footings were proportioned by 
taking the dead load combined with 50 per cent. of 
the live loads, the live load being assumed as 100 Ib. 
per square foot for the first floor and 50 Ib. for each 
of the upper floors. Foundation walls were built 
to carry the walls of the building, and in, view of the 
rapid softening of the clay, if there should be rain 
during the operation of moving, it was deemed ad- 
visable to lay an 8in, floor of concrete over the entire 
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Swain Se. 


OF CRIBBING AND JOISTS TO SUPPORT THE BUILDING 


cribs. Only one hole was drilled at a time. Wooden 
fillers and wedges were placed between the beam anc 
the hole, and then the beams were jacked up by means 
of a series of screw jacks unti! the needle beams carried 
most of the load. For the metal framing of the street, 
or north and west fronts, the cast iren columns were 
cut below the ground floor level. The column was 
cut half through from one side and then a rolled 
joist was inserted and jacked up, after which the 
cutting was completed, and a second joist inserted, 
the two joists being then jacked up to take the load 
of the building. Acetylene torches were used in thi 

work. The interior columns were handled in the 
same way. 
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With the jacks all screwed up to a bearing the brick 
walls were cut away between the holes for the needle 
beams, separating the structure from its foundations 
and leaving it supported by the jacks until lowered 
slightly to land it on the blocking. The next stage 
was to build up ghe timber cribbing to support the 
building during its movement, This consisted of lines 
of cribbing about 4ft. wide and spaced 6ft. between 
centres, and laid on the conerete floor of the base- 
ment. Three other lines"10ft. wide were built under 
the east, west, and south walls. With the bottom 
course leid solid the total load was distributed over 
more than 75 per cent. of the area, giving a pressure 
of not more than 1600 Ib. per square foot on the under- 


and spaced about 12in. between centres. Upon the 
rollers were placed long steel plates jin. thick and 
12in. wide, upon which again rested the timber baulks 
| or the timber shoes under the steel joists. The jacks 
| took the load of the building, while the shoes, rails, 
rollers, and plates were placed, and then they were 
lowered so as to leave the building supported on the 
rollers. Careful levels were then taken and the 
blocking or cribbing was adjusted by driving thin 
wooden wedges or *shims’”’ until the lines of rails 
were true and level. There was no cutting of the 


rollers by the rails, as the width of bearing on 
each rail averaged half an inch, and with 
thousand 


more 


than two rollers the load on the 











FIG. 4 NORTH~- WEST VIEW OF BUILDING 


lving clay soil. For settlement or compression of the 
timber about lin. in height was allowed. The timbers 
for this cribbing varied from 6in. by 6in. and 6in. by 
Sin. to 8in. by 12in. and Tin. by 16in. in cross section, 
and in lengths of 4ft. to 10ft. Typical construction 
of the supports is shown im the drawing Fig. 3. For 
each wall running north and south, or in the direction 
of movement, a line of heavy timber baulks was 
laid parallel with each side of the wall and supporting 
the ends of the rolled steel joists or needle beams, 
which extended transversely through the wall. 
Some of these baulks were 20in. by 20in. in section 
and 90ft. long. In addition, the east and west walls 
were supported by double or triple sets of large rolled 


had to be shifted 6in. westward to put it exactly on 
the property lines ‘This lateral movement was 
effected in the last 20ft. of thé travel by shifting the 
rollers askew on the rails, so that the building had 
@ diagonal movement. The final adjustment of the 
building was checked with a transit instrument. With 
the cables and pulleys removed, the*building was held 
up on jacks, while brickwork was built up on the new 
foundations in the spaces between the rolled joists 
and baulks. This masonry was made’ tight against 
the building walls by means of brick wedges driven 
home. The longitudinal joists which supported the 
cast iron columns of the two street fronts—-north and 
west-—-were left in place and embedded in this brick- 








rollers was approximately 4000 Ib. per linear inch. 

With the building thus set up on needle beams, cut 
loose from the foundations and finally carried by 
more than two thousand rollers resting on steel rails, 
the next step was to move the structure. Since it 
was to be moved to within about 15ft. of an existing 
building it was not practicable to give a direct pull, 
but the hauling cables had to be led out laterally at 
the south end or rear of the site to capstans placed 
in an open space along the east side, shown in Fig. 4. 

Along the rear of the new site a number of pieces 
of rail 20ft. long were driven into the ground, and 
to these chained snatch blocks with 12in. 
pulleys. 7. Four capstans 


were 
These are shown in Fig. 7. 


joists, as shown by the view of the south side of tits were anchored to the ground in the open space men- 





FIG. 6—-NEEDLE BEAMS AND ROLLER TRACKS 


building in Fig. 6. The corresponding joists or needle 
beams under the south and north sides were connected 
by bars so as to form practically continuous beams 
under the building. To prevent any lateral displace- 
ment or spreading of these lines of beams there were 
lines of 8in. by 12in. timbers laid east and west under 
the beams, so that there was a complete rectangular 
iramework to prevent distortion. 

There were twenty-three of these north and south 
beams and baulks, each of which was carried on rollers 
for the moving of the building. The top layer of 
timbers on the cribbing was laid diagonally, as shown, 
and on these were the roller paths, each consisting of 
four or more lines of 75 Ib. flange rails. The roller 
paths were.from 6ft. to 8ft. apart. The rollers were 
of 2}in. cold rolled steel shafting in 3ft. lengths, 


~ 


FIG. 5--BUILDING MOVED BACK, SHOWING STREET WIDENING 


work. For the interior columns conerete piers were 
built up on the new footings so as to enclose the ends 
of the rolled joists supporting the columns, and after 
the conerete had set the projecting ends of the joists 
were cut off with acetyléne torches. The building 
being thus permanently landed, the needle bears 
through the walls were removed and the openings 
closed with brickwork which was wedged up against 
the old part of the wall in the manner described 
above. 

By similar methods a five-storey brick warehouse, 
75ft. by 125ft., estimated to weigh 4000 gross tons, 
was moved 110ft. south of its original position and 
then 220ft. westward to its new foundations. This 
also was in Chicago, where the construction of a new 











AT SOUTH WALL FIG. 7 -SNATCH - BLOCKS 


tioned above. Each capstan had a jin. wire cable, 
which was led through twelve of the fixed snatch 
blocks and thirteen blocks chained to the framework 
which supported the building and rested on the 
rollers. The chains from these latter blocks were 
led back under the building and attached to heavy 
timbers at the rear of the framework, so that there 
was no pull or tension, the force being applied from 
the rear. Each capsten was operated by two horses 
harnessed to a long sweep or bar, the teams being 
started and stopped simultaneously by whistle 
signals. The average movement was about 4ft. per 
hour, with a maximum speed of 30}in. in four 
minutes, and a maximum travel in one day of 
42ft. 3in. 

In addition to moving 85ft. southward, the building 





FOR ALTERING DIRECTION OF HAULING CABLES 


diagonal thoroughfare cut directly across the original 
position of the building. A more difficult work of 
moving, however, was done at Pittsburg, when a 
narrow eight-storey steel-frame building, 80ft. by 
20ft., was moved 40ft, to permit of widening the 
street and was kept in service during the operation. 
The weight in this case was about 5000 tons. Above 
the point where the steel columns were cut heavy 
brackets were riveted across the columns, the ends of 
these brackets being seated on pairs of rolled steel 
channels which rested on timbers and shoe plates 
carried by rollers arranged in the way described. In 
this case, however, the building was not moved by 
cables, but by means of powerful jacks placed hori- 
zontally and thrusting against the framework carried 
on the rollers. 
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The Physical Society. 


‘lar recent jubilee celebrations of the Physical 
Society of London revealed the fact that considerable 
advances have been made within recent years in the 
design and construction of scientific instruments. 
For the most part, the exhibits and demonstrations 
were intended to exemplify apparatus and demon- 
stvations first shown at the meetings of the Society. 
Many of the exhibits were of an electrical character, 
and some of them were of considerable interest from a 
historical point of view. Hughes’s original micro- 
phones, for instance, were on view. Since Hughes 
designed his microphone, many others have given 
attention to microphone problems, especially since 
the advent of broadcasting. But there were no modern 
microphones which have been designed for the wireless 
transmission of music. The hot-wire microphone, 
invented by Major W. 8. Tucker, was, however, on 
view, and its exceedingly sensitive properties were 
demonstrated. This microphone was essentially a 
war invention, and it was first designed to detect 
enemy guns. When an explosive wave arrives at 
the microphone, and passes into it through a small 
opening, a fine platinum wire, heated by an electric 
current, is cooled, and the decrease in the electrical 
resistamee is made to affect an electrical instrument, 
such as @ galvanometer. 

One of the most ingenious and useful instruments 
among the electrical exhibits was the cathode ray 
oscillograph, manufactured by the Western Electric 
Company. It is a modification of the Braun cathode 
ray tube, the design having been improved so that 
the operation of the tube is greatly facilitated. The 
principal feature of the instrument is that as the 
moving element consists of a stream of electrons, which 
are practically free from inertia, frequencies approach- 
ing One million per second can be dealt with. The 
instrument may be used for the examination of wae 
forms of all types of rs, the wave forms of 
rectifiers, are and spark phenomena, thermionic valve 
characteristics, the characteristics of X-ray and other 
discharge tubes, radio-frequency phenomena, in- 
cluding modulation in radio telephony and the 
measurement of hysteresis and dielectric loss in 
materials. This form of oscillograph which was first 
exhibited, we believe, at the Institution of Electrical 
Engineers, should prove of very great service to 
many engaged in electrical work, its only disadvantage 
as far as we can see being the rather high cost of the 
tube. 

Perhaps one of the most novel exhibits was an 
apparatus shown by Mr. Brooks Sayers, for demon- 
strating magnetic effects. Beneath a_ horizontal 
plane mirror a vertical magnet is mounted on gimbal 
bearings, so that it is free to rotate like a conical 
pendulum. Steel balls, pins, &c., dropped on the 
mirror perform curious anties and gyrations when 
the magnet is set swinging. : 

The work of Dr. J. A. Fleming was represented by a 
collection of the original Fleming valves. which were 
first used by him in 1904 for the rectification of high- 
frequency oscillations in wireless telegraphy. There 
were also modern valves made by the Marconi Com- 
pany for detection, amplification and transmitting 
purposes. Of all modern scientific devices, the ther- 
mionie valve is perhaps the most wonderful, and it 
will probably be found before many years are past 
that it may be put to many new uses. Mr. E. B. 
Moullin has utilised the valve in the design of a very 
useful voltmeter for the measurement of small electro- 
inotive forces. Such measurements are attended with 
xreat difficulty in cases where it is essential that the 
ineasuring apparatus shall not absorb any appre- 
ciable power from the circuit that is being tested, but 
Mr. Moullin’s voltmeter overcomes the difficulty. 
This instrument was not among the Physical 
Society’s exhibits, but it is, nevertheless, to be classed 
among the most useful electrical instruments that 
have been devised within recent times. 








TUBE RAILWAY TUNNELLING. 





A PaPER on tube railway tunnelling in general, 
but chiefly devoted to the work of increasing the diameter 
of the tunnels on the City and South London Railway, 
was real at a meeting of the Liverpool Engineering 
Society, held on March 19th last, by Mr. David Anderson, 
M. Inst. C.E. The paper contains a description of the 
boring machine designed by Mr. John Price, which is a 
combination of an ordinary Greathead shield and an 
excavator. The only alteration in the construction 
of the ordinary shield is that in the diaphragin plate 
# circular instead of a square opening, of sufficient size 
to admit the head of the excavator, is made. The exca 
vator itself consists of six radial arms—forming a cutter 
head—carried on «a centre shaft which is attached to 
the shield by transverse girders. The radial arms which 
carry the cutters are supported at their extremities by 
an outer annular ring, to which the buckets are attached 
for picking up the excavated material from the bottom 
of the shield as it falls from the cutters, The cutter 
head and buckets are driven by means of a 50 horse- 
power tramway motor. The excavated material is 


discharged from the buckets on to a belt conveyor and 
delivered automatically into trucks about 50ft. from 
the working face and no handling is required. The 


with these machines is about 140ft. per week at each face, 
or double the average rate by the ordinary method of 
construction. The diameter of the tunnels is bein 
increased from l10ft. 2in. to 11ft. 8}in. The enlarg 
tunnel is not quite circular, as the old lining is being used 
again with the introduction of five making-up pieces 
to give the longer perimeter. 








SIXTY YEARS AGO. 


British locomotives sixty years age were given in our issue 
of March 25th, 1864. The number of engines then in use 
on our railways was about 6500, and the annual mileage 


was put at 480,000 miles, and the annual wastage at 400, 
of which 350 went out of service by reason of wear and 
tear and 50 by becoming casualties. Taking the average 
cost of a locomotive at £2500, the annual expenditure 
on engines for British lines was thus placed at about one 
million pounds. Basing the calculation on the announced 
fact that on the Great Northern Railway passenger 
engines consumed 27.3 lb. of coal and coke per mile and 

i 46.2 lb., it was estimated that the total 
consumption of fuel on all the railways of the United 


Kingdom was about two million tons per year.. Comparing 
the locomotive equipment of the difterent railways, it 


was remarked that the Caledonian, the Lancashire and 
Yorkshire, and the West H: i 
eves Gas are Beene Pe see 

‘or every mile of line worked, the London and North- 
Western coming fourth with ae a a The 


. on the upkeep, repair and run- 
ning of the locomotives per train mile run was found 
vary very considerably, the maximum being 10. 53d. 
the West and the minimum 5.56d. on tl 
Glasgow and South-Western. It was pointed out as 
curious fact that although the southern railways had to 
pay on the average nearly twice as much for their fuel as 
the northern, their locomotive costs per train mile were 
no greater, a result attributed to the fact that the southern 
1 i s had resorted to many ingenious ¢on- 


8s 


k tive eng! 
trivances to lessen consumption. From the same article 
we get a brief glimpse of what Crewe was like sixty years 
ago. The railway works, it was recorded, contained 100 
smiths’ hearths and 15 steam hammers, and the smithy 
covered an area of 5000 square yards. The works could 
turn out 100 new engines a year, representing a value of 
£250,000. Time-keeping on British railways formed 
in the same issue the subject of a short paragraph, the 
figures in which will no doubt be studied with interest 
to-day. During the last half of 1863, it was stated, 67,602 
trains ran on week-days on the Great Eastern Railway. 
Of these trains, 48} per cent. arrived to time, 31 per cent. 
arrived within 5 min. of time, 114 per cent. within 10 min. 





cent., arriving more than 15 min. late. 








THE MOTOR SHIP PACIFIC SHIPPER. 


and Co., Limited, whieh was launched from William 


week she has been loading at Manchester before sailix 
on her maiden voyage to the Pacific ports of the United 
States and Canada. In many respects this new es 
marks an advance on earlier types, and she will be follow 
we understand, by other ships, which are now being 
constructed by the same builders. As it is expected 
that a large cargo of fresh fruit will be carried on all 
homeward voyages, special care has been taken in the 
design and lay-out of the cold-air refrigerating system. 
Not only has an elaborate system of thermometers been 
fitted to the various holds, but there are also instruments 
recording the velocity of the air currents passing through 
each hold. Means are also provided for reversing the 
air current so that equal temperature is maintained. 
In general the propelling machinery follows the lines 
of that installed in the Dominion Millar. It is of the 
four-cylinder Doxford opposed piston heavy oi! engine 
type, and is designed for an output of about 3400 indi- 
cated horse-power at a normal speed of 87 revolutions 
”, minute. Several improvements have been made 

the design and construction of details, and the engine 
is noteworthy on account of the comparatively high power 
developed in each cylinder. One feature of the machinery 
——. a we may —— is the provision of 
apparatus for the cleaning purifying of the boiler 
oil fuel which is used in the engines. The system adopted 
is, we learn, more extensive than that hitherto employed 
on other motor ships, and it embodies some new features. 
Although primarily a cargo vessel, a limited number of 
passengers are carried, and a far-sighted provision of 
the owners is the inclusion of a number of extra cabins 
for the engineering staff, which enables additional 
staff to be carried with the object of training engineers | 
for the running of other motor ships, which will be com- 
pleted during the year. The Pacific Shipper has a dead- 
weight tonnage of about 10,000 tons. 





INSTITUTION OF NAVAL ARCHITECTS. 


As already announved, the spring meetings of the | 
Institution of Naval Architects will be held in the Lecture 
Hall of the Royal United Service Institution on April 9th, 
10th, and 11th. The annual dinner of the Institution will 


lines were the best 
locomotive 


—— 


| . . 
on the shield. The average rate of| progress being made | sentation of the Jnstitution premiums; address by the 


President(his Grace the Duke of Northumberland, C.B.E,. 
M.V.O,), Admiral of the Fleet Sir Doveton Sturdee, 
Bart., G.C.B., K.C.M.G., C.V.0., LL.D., “ Strategical anq 
Tactical Considerations Governing Warship Design.” 


Tuurspay, Arrit lgu. 


| Morning Meeting at 11 o’clock.—-Mr. Archibald Hurd, 
| Associate, “* The Future of Sea Transport; ’’ Commander 
C. D. Burney, C.M.G., ** Development of the Airship, with 


Special Reference to ‘Transport;” Sir Alfred Read, 
| *“ Sea-borne, Coastal Trade.”’ 
Afternoon, Meeting at 3 oclock.—Mr. M. P. Payne, 


SoMs interesting details regarding the cost of operating | Member, ‘* Results of Some Rolling Experiments on Ship 


Models ;"’ Professor K. Suyehiro, D.Eng., Member, 
“The Drift of Ships Caused by Rolling Among Waves.’ 


| Evening Meeting at 8 o’clock.—-Mr. R. W. Allen, C.B.E., 


run by them about 120 million miles. The life of an engine | Member, “* Application of Steam Turbines to Auxiliary 


Machinery ;"’ Mr. F. G. Martin, B.Se., Associate, and 
Mr. A. T. Wall, O.B.E., A.R.C.Sc., Member, * High 
Elastic Limit Mild Steel and its General Applications.’ 


Fripay, Apri litrs. 


Morning Meeting at 11 o’clock._-Engineer Commander 
R. Beeman, C.M.G., R.N., “ Further Experimental W ork 
on Diesel i ;” Mr. H. W. Nicholls, Associat 
Member, “* Vibration of Ships ;*’ Mr. G. Vedeler, M.Sc, 
Associate Member, “ The Torsion of Ships.” 

Afternoon Meeting at 3 o’clock.—Mr. J. L. Kent, Meri ber, 
“The Effect of Wind and Waves on the Propulsion o/ 

ips ; *’ Dr. T. E. Stanton, D.Sc., and Miss D. Mars)).//, 
- Effect of on the Skin Friction of Flat Sur 
faces;*’ Mr. A. i itsu, Member, “Skin Frictio: 
Resistance and the Law of Comparison ;*’ Mr. J. Tutin, 
B.Sc., Student Member, “The Analysis of Ship Re-i.t- 
ance.” 


Pa 





Letters to the Editor. 
(We do not hold ourselves responsible for the opini 
correspondents.) 


of our 








RAILWAY ELECTRIFICATION. 


Sir,—-A clear view of the relative merits of the several syst 
of electric traction has been obscured. People with cut-and 
dried conclusions have joined issue on either side, and the «is 
cussion has developed into a com parison of the overall efficiencies 
of the systems. Tux ENGtNeer has always appeared as cha: 
pion of the single-phase system, and this loyalty has, I think. |i! 
it to second some arguments without, it would appear, more thw 
a cursory examination. 

It is on account of your leading article of January 18th that 
I would crave the hospitality of your columns to take you to 





and 4 per cent. within 15 min., the remainder, about 5 per | 


} 


the world. 
| 5 per cent 
THe new motor ship Pacific Shipper of Furness, Withy | Electric conversion has proved its advantages over certain 


task for some of the opinions expressed therein. 

The greatest indictment I have against you is when you ad\ ise 
waiting until the rest of the world has completely electrified al! 
their main lines-—the Hritish railway companies meanwhil 
looking on and taking notes--before a start is made on mau 
line electrification in Englend. This ix surely not the attituce 
of British engineers and business men, who have in the last 
* in England and the rest of 
To save abou 


hundred years “ lit such a candle 
And the reason for this waiting ? 
of the gross capital outlay, one way or another 


steam-operated lines, and these advantages, worked oul im 


Doxford and Sons, yard at Sunderland just before the | pounds, shillings and pence are far greater than the compara 
close of last year, is now completed, and during the past | tive differences of any two particular systems. 


Is not waiting 


then, a case of being penny wise and pound foolish ? 

I hope I misread you when I infer that another reason iv: 
delay is “ that electrical engineering has not as yet reache:! « 
state of finality.” Mechanical engineering has not yet reached 
this Utopian state. 

When the engineers engaged in making a preliminary survey 
for our electrification scheme in South Africa had made the 
examination, they found that the electric traction schemes w. 
so mixed up with the question of general power supply as ‘« |- 
even secondary to it. A great point has been made of pos=1!)|: 
supply to outside consumers from any of the traction »1:!) 
stations along the Natal main line. If a series of sub-stat): 
with cheap power for sale, were strung out at equal inter\ «'- 
along a line between London and Birmingham, or London «(| 
atty other large centre, how much of the present concentra(' 
in the existing manufacturing districts would be benefici«!|s 
decentralised and more evenly distributed over what is now 111) «! 
England 1 It is difficult to assess the benefits that would e1~\« 
to both North and South. 

The limit to the length of main line that can be supplied {1 
a single power station most economically will vary with o:!«' 
industrial conditions. In South Africa, where the large spo 
faetor obtains, it would be much greater probably than |. 

. In England it will be found to be something |-- 
than 50 miles. For main line electrification nor ailway comp:'') 
can afford to depend tipon as ingle source of power, even if 1 ' 
their own power station, sot hat it is easy to foresee a gener! 
purchase of power by railway companies from power supply co: 
panies, when main line conversion begins. 

If this conclusion is accepted, it will naturally follow tha‘ 
every sub-station will be supplied with three-phase current 
standard frequency—50 cyeles. A practical basis is now found! 
for comparison of all systems of electric traction. The direct 
current system will require rotary converting plant, with a 
possible substitution of stator converters when the mercury 
vapour rectifier by its greater efficiency warrants the chang: 
The single-phase and split-phaso systems will necessitate either 
rotary transformers or an unbalancing of phases, to which th 
supply company will have to be converted —which conversion 
will be probably more difficult to achieve. Owing to the cov 
parative efficiencies of the low and high-frequency induction 
motors, the three-phase wystem will entail rotary frequency 
changers in the sub-station. 

In any case, the efficiencies of the three systems can now bx 
definitely arrived at, and amended from time to time as con 
version applied to each system is improved. At the present time, 





be held on Wednesday, April 9th, at 7.30 p.m., in the 
Grand Hall of the Connaught Rooms. 


WEDNESDAY, APRIL 9TH. , 


Morning Meeting at 11. o'clock.—Annual report 


| 





cutters are kept up to their work by hydraulic rams 


Council ; election of president, officers and council; pre 





each would require rotary vonverting plant. This is admittedly 
unjust to the single-phase system, as advocated, but in view o! 
the practical importance of our starting point, discussion of the 
overall efficiency of any one system from the locomotive to its 


of | own type of power station is only of academic interest, 


There have been attempts to avoid this common starting 
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point Some few years ago your columns were opened to Mr. 
Wiartrich, of the Oerlikon Company, who, inter alia, advocated 
single-phase generation by individual railway com- 
panies, and the conversion of surplus power to three-phase by 
rotary machines for general transmission to industrial centres. 
Surely the advocates of the single-phase system are not reduced 
to so flagrantly putting the cart before the horse, or shifting the 
onus of conversion losses from the one consumer to the many ! 

In taking this fundamental principle as a basis, the courageous 
action of the British Comittee on Electric Traction will be 
appreciate od; 1500 volts direet current is the standard advo- 
cated, with multiples or sub-multiples thereof where conditions 
warrant it. No responsible enginéer would ever dream of using 
1500 volts on @ 110-mile main line, The scheme worked out by 
Major Taylor and quoted in detail by you is surely begging the 
question on behalf of the 11,000 volte single-phase system, with 
which it is compared, when he gravely suggests —_— sub- 
stations with & G-mile spacing. Wich 3000 colts direct current, 
the spacing of sub-stations would be four times the 6 miles 
worked out for half that voltage, or six sub-stations with a 
22mile spacing. How will this compare with the 
alternative at 11,000 volts, bearing in mind the # y of 
threw phase current only at the sub-station and the impossibility 
of decreasing the trolley wire section below a definite limit 
prescribed by its requisite méchanical strength ? 

The figure of 1500 volts was evidently cited as the standard 
so as to include @ possible 4500 volts for long-distance work over 
sparsely populated country; but the advocacy of 6000 volts 
at the trolley wire-—with sub-stations 80 miles apart, no doubt— 
would suggest that some engineers have an exaggerated idea of 
possible length of main line railways in England to be fed 
from «& single generating station. Judged by colonial and 
American standards, there are practically no main line railways 
in England; they all on the inter-urban scale as 
regards length and even enlarged suburban routes. This latter 
classification will become more apparent in the future. 

Between London and the North surely either or both of the 
great railway companies can find a series of 50-mile stretches, 


general 


the 


are nearly 


two 
end to end, the majority of which will warrant electric conver- 
sion on their own account. Each company has a number of 
parallel lines most of the way, and a complete electrification of 


me of these from end te end would attract traffic to itself 


any 

at the expense of the other perallel lines. This would lead to 
greater economy in the combined working costs, steam and 
electric, by working the latter at maximnum traffic density. 


direct current at 3000 volts 
vive the nwin line traffic question as economically as any 
the least that can be claimed for this 


But whatever the change may be, 
will 
other system, and this is 
system. 

V. BE. Wiritams. 


Johannesburg, South Africa. 


KNOCKING IN SOLID INJECTION ENGINES 
I have been interested to note that in the case of those 
as it is 


Sir 
oil engines I have seen which use solid injection, 
sometimes called, “ mechanical 
invariably a rather heavy knock at the moment of explosion, 
I have noticed this knock both in engines of the cold 
starting type and in those of the hot-bulb type, I have 
never noticed corresponding noise in engimes using air injection, 
i.¢., engines of the Diesel type. These run quite smoothly, and 
free from any such knock or bump 

I understand that the knock is due to “ detonation " 
occurs just at the the 
case of Diesel engines this detonation does not cecur, 


or, 
injection,” there was almost 
and 
but 


which 
In the 
probably 


moment of injection of fuel 
becuse the fuel is mixed with air blown into the cylinder more 
gradually. 

Whilst engines using solid injection suffer from the disad- 
they, 
the other hand, have the advantage that the air compressor is 
dispensed with. It seems to me questionable whether the much 
smoother running obtained with the Diesel engine does not 
compensate for the use of the air compressor. 

\nother point which I have noted regarding solid injection 
engines is that very slight wear or alteration or choking of the 
nozzles may cause @ very smoky exhaust. 

I would be very interested if some technical expert would 
good enough causes of “ detonation ” 
in engines using solid fuel injection, and say how it can be 


ventage of not working so smoothly as Diesel engines, on 


be to explain the 


moditied or overcome. 


Glasgow, March 24th. R. A. RAparaet. 
THE PARSONS’ LINE. 
Sin, —T appreciate your kindness in sending me a copy of 
lux Enoinerr for February 15th, and in offering me room in 


the correspondence column of Tas Eneixerr for any comment 
I may care to make on the use Mr. Napier has made of the 
l’arsons’ line to show the relation between coal burned and water 
evaporated during the tests at the Lakeside Power Station of the 
Milwaukee Electric Railway and Light Company. 

If the Parsons’ line be a valid method of representing the 
relation between the coal and water for a series of boiler tests, 
the following equation :- 


y=a+bez 


holds, where y is the coal per shift, « water per shift, and the 
quantities @ and b are constants for any particular straight line. 
Of these constants, b is the tangent of the angle between the 
positive direction of the axis of z and the part of the line above 
the axis of 2, and @ is the intercept of the axis of y. Now the 
ratio of water to coal, for coal of the same calorific value and 
for tests in which the heat absorbed per unit mass of water 
remains constant, is a measure of the efficiency. Therefore, 
the ratio— 


and if, as in the line fur the Dal- 
‘arnock tests, a is positive, the efficiency increases with the 

vad, and if, as in the line showing the first five of the Lakeside 
lests, a is negative, the efficiency decreases with the load. 

It is obviously wrong either to extend the Dalmarnock line 
to the right indefinitely, which would show that the efliciency 
increases indefinitely with the load, or to extend the Lakeside 
line to the left, which, as pointed out by Mr. Napier, leads to 
ridiculous conclusions at zero load. 

It is well known that as the rating increases, the radiation 
losses become a staaller proportion of the heat in the coal, and 
consequently the efficiency increases with the rating up to a 
certain point, when this effect is offset by the greater losses 
caused by the gradually increasing temperature of the flue 
gases. From this point the efficiency decreases. There is thus 


' measure of the cfliciency, 





nothing strange about the Lakeside line cutting the x axis on 
the positive side, for it simply indicates that the tests represented 
were carried out above the rating at which the maximum effici- 
ency is obtained. Were a series of teste to be carried out on a 
Dalmarnock boiler at higher ratings than that corresponding 
to maximum efficiency, and these tests alone used to construct 
the Parsons’ line, then this new Parsons’ line would cut the z 
axis on the positive side also. 

Actually, twenty-six tests, each at a constant rate of steam- 
ing, were carried out by the Bureau of Mines in co-operation 
with the Combustion Engineering Corporation on the Lakeside 
boiler, over a range in which the efficiengy first increased and 
then decreased, as indeed must im any boiler tests, if 
the range be sufliciéntly extended. To.attempt to represent by 
a Parsons’ line the results of these or any other series of boiler 
tests carried out over a wide range of steaming, is to obscure the 
conunonly observed result that the boiler efficiency at first 
increases and then decreases with the load. — 

It is very improbable that Mr. Parsons ever expected his 
straight line to be applied as a criterion of a series or tests 
similar to those carried out at Milwaukee, nor do I think that 
anyone carefully examining the method of carrying out these 
tests and the final heat bal btained will dispute that the 
results are probably more nearly correct than any previous tests 
earried out on a boiler fired with coal. 

Joux Burzarp, 
Research Engineer, Power Specialty 
Co. (formerly Fuel Engineer, U.S. 
Bureau of Mines). 





New York, March lith. 


WHAT IS WRONG WITH ACCOUNTANCY ? 


Sir,—As one who has had occasion to read and study a 
considerable number of books and treatises on costing and works 
accountancy, I beg to invite elucidation of a problem which is 
to me as yet unsolved. 

Every factory or productive organisation of whatever descrip- 
tion has two aspects. It may be considered as (1) a distributor 
of incomes to the operative personnel and proprietors, or (2) 
as 4 manufactory of costs, represented by finished goods. Both 
aspects are, of course, different facets of the same thing ; all 
incomes distributed in produetion are costs, and also all costs 
necessarily represent incomes paid to individuals at some time 
or other, either as wages or salaries or dividends, &c. The costs 
sheet for a jin. steel bolt, for instance, would consist of three 
general headings :—--(1) Materials ; (2) labour ; 
cluding profit; the sum of the three being th» selling price of 
the bolt. But each of these paid to 
somebody, since production is the source from which all incomes 
are derived. It would seem to be a safe assumption that as all 
these costs have been distributed to the general public, then the 
public should have the money equivalent of the selling price of 
the bolt. But when we expand the reasoning from the particular 
to the general, the assumption breaks down, or rather is dis- 
proved by the result. 

For consider, we have « total plant capacity capable of turn 
ing out enormous quantities of goods, and we have a large mass 
of people who need those goods very badly. Both capacity and 
not because there is any productive aiffi 
the demand of 
Now, all 


which cost, 


(3) oncost, in 


Mens represents mcomes 


need are unsatisfied, 
culty or unwillingness ; 
the public is not effective, 
this plant has been established at a certain cost, 


but obviously because 
owing to lack of money. 
ahs 
in the above example, has been wholly distributed as incomes 
to the public ; and 90 per cent. at least has been so distributed 
in small incomes, viz., But clearly that 
money is not now available to operate as an effective demand on 


wages and salaries. 
the productive agencies, nor is it, as fondly imagined by labour 
leaders, bulging the pockets of manufacturers, most of whom 
could show convincing evidence te the contrary. What, then, 


is the explanation of its disappearance The simple arithmetic 


of the case would suggest that industry is self-supporting in | 


production and sales ; but there is hardly a factory in the country 
which has not overrun its sales department. There is some 
operation in the process by which the incomes of the public are 
withdrawn from them before the goods are put on sale, and which 
operates to truncate the productive effort. What is it ? 

This problem seems to be of more than technical importance. 
Interesting as a problem, it is challenging in its effect on the 
scope of engineering progress. As engineers, we recognise that 
an idle plant, an unused resource, an unharnessed natural aid 
is a waste-in the narrowest as well as the broadest sense 
and endeavour to convert, apply and use these agencies for the 
convenience of the public. But clearly, if the public are pro- 
hibited, as they manifestly are, from repaying the essential cost 
incurred, the highest skill and technical ability of the engineer 
will itself, like the idle factory, be a waste-—-a potentiality which 
answers to no effective demand. 

Perhaps some expert will be able to throw some light on this 
question, I hope so, indeed, for clearly the industrial machine 
is not fulfilling the function for which past and present genera- 
tions of engineers designed it, ¢.¢., public service. 

March 24th. F. H. 2 


SINGLE-PHASE ELECTRIC LOCOMOTIVES. 


Six,—Over forty years ago I worked in the office and shops of 
the Swiss Locomotive Works, and although since then I have 
taken leave of that branch of engineering, I have retained a 
faithful interest in it. Consequently, the article appearing 
under the above heading is of great interest to me, and with @ 
view to elicit, if possible, a little further information, I take the 
liberty of making a few remarks, particularly as to the method 
adopted for actuating the driving wheals. 

You speak of 25 mm. vertical movement being permitied to 
the motor bogies, which play seems independent of the vertical 
movement of the driving wheels and axles, the latter being 
contained apparently free within the hollow casing constituting 
the quill drive shafts. The one contained 
within the other, must in. running be continually subject to 
variations in relative vertical coincidence and excentricity of 
their longitudinal axes. Is it asserted, then, that the rather 
complicated-looking free and indirect transmission of the rota- 
tion of the quill axles to that of the driving wheels by means of 
six jacks each is a rational and safe way of effecting this ? 
One would think that these jacks, being seemingly secured by 
bolts to the end discs of the quill shafts, must be subject to 
tremendous shocks and strains, the introduction of the spring 
coils notwithstanding. Further, obviously in this arrangement 
the spokes of the wheels are to serve as crank and connecting- 
red pins, possibly applicable only as long as comparatively 
small driving wheels are in use. It is difficult to understand 
or to believe that this method of power transmission can be 


two shafts or axles, 





satisfactory for high speeds and long service, specially when 


considering the nature of the Swiss railway tracks, where curves 
are sharp and numerous, The liability to fracture of the hollow 
quill shafts must surely be ever present, through torsional 
strains introduced when negotiating curves, and the driving 
spur gear of the motors to the quill shafts being situate at one 
end only. Of course, one welcomes the absence of coupling and 
connecting-rods, which were such a source of trouble in former 
constructions of electric locomotives, but one may venture the 
question whether it can be considered a settled thing that these 
quill shafts are the solution of the problem. Unfortunately, 
none of the views given is very clear as to precise detail of the 
wheel drives, because the scale of the drawings is rather small 
and the photographs not really satisfactory, to discern what one 
wishes to sve. Could a large-size diagram of this quill drive be 
produced ? It would assist materially in understanding and 
appreciating—or otherwise—its mechanical action and merits. 
Atzeret Atrrep Buss. 
Choriton-cum-Hardy, March 22nd. 


{The quill drive has been in use for many years on electric 
locomotives, and the objections to it which our correspondent 
discusses do not seem to have been experienced in actual 
practice. He appears to -have read the drawing, small as it is, 
quite accurately._-Ep. Tux E.] 


THE SEINE FLOODS. 


Sire,— With pect to the prop l, alluded to in your © Seven 
day Journal” notes this week, to form a series of large reseryvirs 
in the upper reaches of the Seine and its tributaries, with th 
object of catching flood water, it would seem that more informa 
tion is desirable before it is possible to form any correct judgment 
as to the practical effects of the scheme. If the conditions are 
favourable towards the construction of such reservoirs, there is 
no doubt they would serve a double purpose in providing also 
the means of irr'gation in dry periods, but there would always 
be the question as to whether the contents would be sufligently 
ample to absorb the floods. One flood, for instance, might 
follow on another and find the reservoirs already filled. The other 
scheme of deepening the river between Paris and Rouen would 
be an alleviation, but not a cure. Another scheme, which would 
probably provide a cure, does not seem to receive any favourabk 
attention, and if there is any substantial reason against it, a 
statement to such effect is due. This particular scheme is to 
make a straight cut or canal, either to take the place of the exist - 
ing tortuous course of the river below Paris or to act as a relief 
in times of flood. There are three notable large convolutions of 
the river within a direct distance of 11 miles of the city, taking 
up a course of 35 miles, and, of course, considerably obstructing 
the free flow of the water and holding it back. If the amount 
of fall in the 35 miles were concentrated in the 11 miles’ straight 








| swift, 








course the flow of the river would be much more strong and 
The formation of this cut would greatly facilitate and 
shorten the distance of all water-borne traffic, and might in fact 
make it worth while to embody in it a ship cana] such as we have 
at Manchester. Since the construction of this ship canal there 
have been no floods of consequence below the city, but they 
occasionally occur above, where there are very similar con 
volutions in the river Irwell to those in the Seine. It was, in 
fact, proposed a number of years since to make a cut or tunnel 
through the isthmus of the worst loop, and there is no doubt 
such a cut would greatly help to relieve floods. 

As I have previously several times advocated the Seine scheme 
above alluded to, I shall be glad to know if it has been considered 
and if there is any radical objection to it. Economist. 
March 26th. 








Tae Exvecrrica, DevELOrPMENT AssOCIATION he annual 
luncheon of the British Electrical Development Association 
was held at the Hotel Cecil on Friday, March 2ist. In proposing 
the toast, “The British Empire Exhibition,’ the chairman, 
Alderman W. Walker, said that 1924 would be remembered 
as the year of the Great Exhibition, and of all the industries 
and sciences that were represented in it, there was none that 
would show a greater advance than the electrical section. In 
responding, Sir James Stevenson, chairman of the Board of 
the British Empire Exhibition, re that unless some 
unforeseen catastrophe occurred, the gates of the Exhibition 
would be opened on April 23rd. It was difficult to say to 
how many millions the Exhibition would appeal, but there 
was every indication that the response would be tremendous. 
Over 1000 excursions from the provinces had already been 
arranged, and if any of the large employers of labour were 
thinking of bringing their employees to London, he would 
advise them to hurry up, because they would find it very diffi 
cult to book a vacant date. In proposing “ The Electrical 
Industry,’ Sir Malcolm McAlpine said that at one time there 
were from 14,000 to 16,000 constructional men on the grounds. 
If he were asked what was the greatest achievement from « 
constructional point of view, he would say that it was the 
way labour had worked and the way the trade unions had 
dealt with labour. Mr. Emile Garcke, president of the British 
Electrical Federation, and Mr. 8. T. Allen, chairman. of the 
British Electrical Development Association, replied. to the 
toast. 


Tue Instrrutron oF Crvit Encrngrrs—-Lonpon StTuvents . 
DiynEn.—The forty-third annual dinner of the Association of 
London Students of the Institution of Civil Engineers was held 
at the Trocadero Restaurant on Friday, March 21st. The com- 

y numberd seventy-one, amongst whom were Mr. Basil 
Kou. the dof oMeter xy © Mr. F. Palmer, Mr. L. H. Savile, 
Mr. W. A. P. Tait, Sir Brodie Henderson, Dr. W. B. Worthington, 
Sir Cyril Kirkpatrick, Mr. R. F. Hindmarsh, Mr. J. Mitchell 
Moncrieff, Engineer-Captain J. A. Richards, Mr. H. A. D. 
— Colonel F. A. Cortez-Leigh, and Be H. H. Jeffcott. 
Mr. H. H. Mardon, chairman of . ided. Mr. P. W. 
Thomas, in proposing the toast of “ "The A institution of Civil 
Engineers,”’ appealed to students to show more enthusiasm in 
the Association, and assured them that if they did tH bag Council 
would show more enthusiasm in them. Mr. Mott, in 
acknowledging the toast, stated that he was a oo admirer 
of the present generation. He begged them to remember two 
things: (1) the honour of the great Institution, with its great 
traditions, and the lives of the great men who had been con - 
nected with it ; and (2) the courtesy that a man owed to & woman. 
If they went on in that way, he did not think that they would 
do any great wrong to their country, He also ap l for a 
greater attendance at meetings and lectures, although the 
attendance of late had been better than in 1913-14. He urgea 
students to write papers and to send them in, no nese? how 
insignificant the subject might to them . H. H, 
Jeficott, secretary of the Institution, in pro ys ‘toast of 
“The Students of the Institution,” stated that number of 
students was increasing rapidly, and was now up to pre-war 
strength. There were now 424 students in the London / ssocia- 
tion. The toast was responded to by Mr. H. H. Mardon. “ Our 
Guests " was proposed by Mr. J. N. Morris, vice-chairman of 
committee, and responded to by Mr. J. Mitchell Moncrieff and 
Mr. W. F. Simonson. The toast of “* The Chairman " was pro- 
posed by Mr. W. Lawley. The dinner was a success in every way, 
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A New Roll-grinding Machine. 


THE accompanying engraving shows a new develop- 
ment in roll-grinding machines, which has recently been 
built and put on the market by the Churchill Machine 
Tool Company, Limited, Manchester. This machine 
differs from the more conventional Churchill design, 
inasmuch as it is of the traversing wheel head type, the 
work being simply rotated, while the head, which carries 
the grinding wheel, traverses the full length of the roll. 
The machine is designed for service in sheet metal rolling 
mills, paper mills or other plants where the demand for 
its use are of a more or less intermittent nature. The 
roll is dropped on to the work-supporting stays, and is 
coupled up to the flexible driver, which is shown bolted 
in position on the work-head face plate. This driver 
transmits rotary motion, and i driven by a 
74 brake horse-power motor, four speed changes being 
interposed between the silent-chain driven intermediate 
spindle and the work-head main spindle. As will be seen 
from the illustration, the work supports and also the 
driving head are provided with means for adjustment 
along the main bed of the machine, the motion being 
obtained by a capstan-operated pinion meshing with a 
rack extending the full length of the bed. The design of 
the supports is such that it is in all cases possible to re-true 
the worn journals of the roll before grinding the body: 
When the Journals have been reduced to a true cylindrical 
form, their rotundity is used as a basis for the grinding of 
the roll barrel proper, thus ensuring absolute concentricity 
and the production of a roll which is true within precision 
limits. 

The grinding wheel head is, of course, the component 
of first importance in a machine of this description, and 
into this element has been condensed Messrs. Churchill’s 
long experience. The grinding wheel measures 24in. 
diameter by 3in. face, and is driven by a 15 brake horse- 
power constant-speed motor, running at 750 revolutions 
peraninute. The drive is transmitted by means of an end- 
less belt to the grinding wheel spindle, which is of extremely 
heavy proportions, and mounted in bronze bushed bearing 
boxes. The four speeds of traverse provided for the 
grinding wheel head are obtained from change-speed levers 
mounted on the operator’s platform alongside the grind- 
ing wheel. The operator travels with the grinding wheel— 
a teature which has much to recommend it on machines 
of the present description. The grinding wheel in-feed is 
provided with both fine and coarse movements, the coarse 
adjustment being used to move the wheel head into position 
when the grinding wheel is being brought from contact 
with the neck to the barrel and vice versé. Another feature 
of interest is the cambering motion. Practically all the 
rolls which are brought to the machine require to be ground 
with a cambered surface. To effect this result, a camber 
bar of any predetermined radius is bolted to # seating 
provided at the rear of the machine, end from this bar, 
which has sufficient length to accommodate the maximum 
length of roll face, amy degree of camber from zero to 
7/,in. Maximum increase in diameter can be obtained. 
\ copious supply of water is obtained from a constantly 
primed centrifugal pump, with a vertical spindle, which 
draws from 4 reservoir formed in the bed of the machine. 
The machines are built to take rolls up to 30ft. overall 
length and of any diameter. 
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Practical Hydraulic Engineering 
Problems. 


In the fifth of his course of advanced lectures, arranged 
by the University of London, Mr. O. C. A. Van Lidth de 


Jeude—formerly civil engineer to the Netherlands Govern- 
ment Public Works Department and now technical 


roanaging director to the Netherlands Harbour Works 
Company—discussed on Wednesday, March 19th, the 
question of ‘‘ Shipping Conditions in Port.” 

Suirrine Conpitions my Porz. 

Dealing first with the minimum depth in ports, the 
lecturer referred to the Navigation Congress at Phila- 
delphia in 1912, when the maximum dimensions of sea- 
going vessels in the near future were expected to be 
1100ft. long, 110ft. wide, with a draught of 40ft. Up to 


the present, however, he said only five vessels had been 


some reason it appeared that the silting up was not 
likely to be too serious, The question of the prevailing 
winds was also important in choosing the position of 
the entrance or entrances to a harbour, and the advantag: 
of having an entrance which was wider at the back than 
in the front was pointed out. 

Having given the usual formule upon which th: 
capacity of a port is calculated, and warned his audience 
| that they must only be taken in an approximate sens« 
and must be used in the light of the particular conditions 
of the particular spot where it was proposed to build 
or extend a port, reference was made to the problem 
of when to use lighterage and when to build quay walls. 


built with a length of more than 800ft., and as far as 
he knew no vessels of that size were at present under 


construction. The further development of the size of 
sea-going vessels appeared to have come to a standstill 
since the war, and that stagnation in ship construction 
had brought with it a stagnation in harbour construc- 
tion. Personally, he did not regret the standstill so far 
as the dimensions of vessels were concerned, because 
he held the view that there was a tendency to exagyera- 
tion in the matter of ship dimensions before the war. 
In those days everybody concerned with shipping seemed 
to dream of large vessels and equally large harbours, 
and those who designed harbours and did not allow 
for the possible development of shipping were regarded In the case of ports accommodating large vessels which 
as short sighted. The “far sighted’ people, however, have to be loaded and unloaded as rapidly as possible, 
forgot that the use of very large harbours would only be quay walls were regarded by the lecturer as a necessity. 
required after a number of years, and that it was a dis- On the other hand, if the vessels were small and the 
advantage to lock up so much capital for a long period. trade not so great, then lighterage should not be rejected, 
If, for instance, a port dealt with 1000 vessels a year especially in foreign parts where labour was cheap. In 
and 990 had a draught of 20ft., and the remaining 10 the Netherlands East Indies quay walls had been adopted 
a draught of more than 20ft., then the extra capital in most of the ports, although it was argued that lighter- 
required to make the port take the few large draught | age was cheaper owing to cheap native labour. How 
vessels was likely to be an expensive matter, because ever, present conditions had led labour to demand higher 
these few large vessels would not pay the extra cost | wages, so that the movement of cargoes by mechanical 
involved. Moreover, any one port could only be regarded | means had its advantages. There were advantages 
as a link in a chain of ports, and it was useless to have in a combined lighterage and quay wall system, and 
excessive strength in one link, as would be the case if an experiment with such a combmation was being tried 
there were one very large port, whilst the others, in at North Woolwich. In that case jetties had been built 
connection with which it worked, were very much smaller. away from the main wall, and their equipment of cranes 
Owners and managers always considered their own port | enabled the cargoes of ocean-going steamers to be loaded 
the most important in the world, and they always required | on to the quay or direct into lighters as might be re- 
the maximum depth, but there were dangers in satisfying | quired. These jetties were 500ft. long by 40it. wide, 
that desire. Therefore, said the lecturer, it was a relief to | and were placed 32ft. from the quay wall. Personally, 





him to read the interesting report of the Dominions Royal 
Commission which was published in 1918, when it was recom- 
mended that the maximum depths in ports on the various 
routes serving the British Colonies should be 33ft. for 
the route to Asia and Australia vid Suez; 34ft. for the 
route from West Canada to New Zealand; and 38ft. 
for the route from East Canada to Australia and New 
Zealand vid the Panama Canal. 

Mr. de Jeude admitted that, provided sufficient cargo 
could be secured, large vessels were more economical 
than small vessels, and gave the following figures to show 
the advantage. In the case of two vessels of 25,000 tons 
and 2500 tons respectively, the proportion between the 
weights was 10-1. The larger vessel would require 
6000 horse-power and the smaller one 1500 horse-power, 
a ratio of 4 to 1; the coal consumption on the larger 
vessel would be 3.61b. per ton-kilometre, ageinst 1.2 Ib., 
a ratio of 3 to 1, while the draught would be 36ft. as 
against 20ft., a ratio of 1.8 to 1, and the length would 
be 600ft. as against 200ft., a ratio of 3 to 1. All those 
proportions were clearly to the advantage of the larger 
vessel. The question of the ultimate size of vessels had 
been discussed at the International Engineering Congress 
in London in 1921 and also by the Institution of Naval 
Architects, but no definite decision had been come to, 
and Mr. de Jeude said he himself would hesitate to give 
a final opinion on the point. At the same time, after 
taking into consideration all the factors, he was inclined 
to think that a depth of 40ft. below low water level 
would meet all needs for the present, and there should 
be no difficulty in deepening to 45ft. later if necessary. 
That depth was adopted by the International Commis- 
sion which reported on the Shanghai deep seaport. 
Again, at the Chefu Harbour, the greater part of the 
traffic was carried on by vessels of 14ft. to 18ft. draught. 
Sufficient depth has been allowed for the craft using the 
harbour with provision for deepening to as much as 
32ft. later if required. The lecturer stressed the import- 
ance of making provision for future deepening in order 
to keep down capital expenditure and yet make a port 
suitable for any likely traffic. 

Consideration was then given to the conditions in 
which, say, a 20ft. depth was required for an entrance 
channel to a harbour, and the respective advantages 
of continually dredging out the channel or building 
a breakwater out far enough to insure that such a depth 
of channel would always be available, were contrasted. 
In many cases dredging would be cheaper, but it was 
not so safe because there was bound to be some silting 
up at the entrance sooner or later. <A great deel d ed 
upon the direction of the prevailing wind, and if it were 
perpendicular to the axis of the channel, then there might 
be more silting up in a few days than the quantity of 
material that had been dredged out in several weeks. 
If, on the other hand, the direction of the prevailing 
wind were parallel to the axis of the channel, ‘then for 








said the lecturer, he was not convinced that that was 
| the ideal solution of the problem of rapid discharging 
| of cargo. It must be expensive to build these reinforced 
concrete jetties and he was curious to see how the plan 
worked out after a longer trial. The same idea had been 
employed in Bremen Harbour where, instead of jetties, 
mooring posts for large vessels were provided. This 
arrangement seemed to suggest that the people respon 
sible thought long jetties too expensive. Mr. de Jeude 
expressed the opinion that the quay wall should 
used more and more for the reason that wages were 
increasing rather than decreasing all over the world, 
and because it was a fact that a properly equipped quay 
was more efficient than lighters. 


be 


Tue ZumpER Zer SCHEME. 

The sixth and final lecture of the course was given on 
Friday, March 21st, when Professor H. C. H. Carpenter. 
F.R.S., presided. 

It was devoted to a general outline of the scheme for 
improving the conditions in the Zuider Zee, which, 1 
need hardly be explained, is practically an inland sex 
separated from the North Sea by the Frisian Islands 
These islands do not form a continuous protection against 
the heavy north and north-wester gales, which from 
time to cause considerable trouble and damage, and 
special reference was made to the catastrophe in 1116, 
which caused the breakdown of the dykes along thi 
inner coast of North Holland. The lecturer then ex 
plained how that more than thirty years ago designs had 
been prepared for practically dividing the Zuider Zee 
into two parts, in order to form a large inland lake 
protected from damage from the North Sea, allowing the 
other portion of the Zuider Zee to remain under existing 
conditions. After many years of diseussion, a Bill was 
passed by the Dutch Parliament on June l4th, 1915, 
authorising the construction of this great work, the 
original scheme for which was designed as far back as 
1892 by the Zuider Zee Society, a private concern whose 
scheme in its main essentials had now been adopted by the 
Dutch Government. It was not uninteresting to note 





that Monsieur Lely, who was consulting engineer to the 
Zuider Zee Society in 1892, and who prepared the designs 
at that time, was Minister of Public Works in 1918, 
when the Dutch Government decided to go ahead with 
the scheme. 

The idea of the scheme is to close the Zuider Zee from 
a spot on the North Holland coast at den Oever by means 
of a dyke 8 kiloms. long to the island of Wieringen. 
and to continue the dyke from the other end of the island 
of Wieringen right across the Zuider Zee to the coast o! 
Friesland, a distance of 30 kiloms. In this way an 
inner Jake, having an area of 480,000 acres, will be formed, 
the remainder of the Zuider Zee having an area of 530,000 
atres. ‘Two important modifications of the original 
scheme are a change in the point on the Friesland coast 
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where the dyke will join up, the decision to construct 
the sluice gates on the short portion between the Island 
of Wieringen and the North Holland coast in the sea itself 
instead of on the island. The area of these sluice gates 
has been increased to 500 yards instead of 450 yards, 
as they were originally designed, and one of the principal 
reasons for putting them away from the island is that 
a suitable shallow bank has been found with not more 
than 2 m. of water at low water, the bottom being a hard 
loam, some 5 m. thick, which forms an excellent founda- 
tion for the sluices. An ceonomy of 8 million guilders 
is to be made in this way, as @ considerable amount of 
dredging and excavation work which would have been 
necessary had the sluices been placed on the island, 
has been obviated. As a consequence, another 2 million 
guilders has been saved on the dock works in connection 
with the sluices, making a saving of 10 million guilders 
in all. One effect of the whole scheme will be to modify 
the defences of Amsterdam, which are based on a system 
of inundating the surrounding country. The water for 
this purpose will now be obtained from the North Sea 
Canal running from Amsterdam to the North Sea instead 
of, as previously arranged, from the Zuider Zee. Another 
change is the decision to have a channel down the inner 
lake from the new dyke to Amsterdam, 1500 m. wide, 
instead of 5000 m., the larger width being originally 
adopted for the benefit of sailing vessels ; but it was pointed 
out that the falling off in the number of sailing vessels 
in use now enables the narrower channel to be main- 
tained. 

The lecturer showed by means of lantern slides some- 
thing of the work that has already been done on the short 
portion between the North Holland mainland and the 
Island of Wieringen, which it is expected will take seven 
years to complete. These works consist of the sluices, 
already referred to, connected up with the necessary 
docks and locks, together with a canal running north- 
wards along the North Holland coast. It is expected 
that thirty to thirty-five years will be required to complete 
the scheme, and although there has been considerable 
criticism of the more or less leisurely manner in which 
the work will be carried on, the lecturer urged in defence 
of that policy the fact, that by going slowly, the possible 
effects of the interruption of the flow of the tide and 
many other things could be more carefully studied and 
allowed for. Another reason for slow progress, he said, 


was that the Dutch Government is only allowing £400,000 | 


a year for the work. 
Much consideration was necessa 


Wieringen to the Friesland coast shall be constructed. 
The question is whether the work shall be carried on 


from the Island of Wieringen in one line, and finally | 
joined up with the Friesland coast, or whether the work | - 


should be carried on simultaneously from each end, 
meeting at some point across. Another question is 
whether in the latter event the point of joining of the 
two sections shall be in shallow or deep water. Mr. de 
Jeude’s own view is that it should be effected in deep 
water. 
consideration is, then, the manner in which the final closing 
shall be made in order that the scouring of the water 
which will then necessarily run through the more or less 
narrow opening shall have the minimum effect. Having 
regard to what had been said in the previous lectures 
with regard to brushwood construction, it was not sur- 
prising that the lecturer advocated the building up of a 
structure made in that way from the bottom, and finally 
finished off with a temporary work to close the channel 
on one side, aad then building up the permanent con- 
struction at the back of the temporary work, removing, 
of course, the temporary work later, and replacing it on 
that part with permanent work. 

In conclusion, the lecturer said that he did not pretend 
to have related anything extraordinary in his lectures, 
but had merely given an account of his experiences in 
various constructions connected with civil engineering 
and hydraulic works. His hope was that he had helped 
the students of the University to appreciate the great 
responsibility which would fall upon them when they 
came to take up practical work, and he urged upon them 
the desirability of becoming absorbed in and developing 
« love for their profession, remembering that an engineer 
vho did not love his profession and was not absorbed in 
it, would never become a good engineer. 


fully satisfied. 








. Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Position. 


Tue market position is much as last week, and 
attention is now directed to the quarterly meeting of the 
Midland iron trade, which has been brought forward to 
Chursday next. Producers of iron and steel are, however, 
not anticipating too much as a result of the meeting, 
having been disappointed at similar gatherings in the past. 
Labour troubles continue to have an adverse effect upon 
confidence, while keen competition and price cutting in 
some departments help further to unsettle the market. 
The recovery of the franc has assisted the position a 
little, having reduced the pressure of continental com- 
petition. More billets have been supplied by local makers 
lately than for some time past. 


Coventry’s Engineering Activity. 


Active conditions prevail in the engineering 
industries of Coventry. The motor industry is booming, 
the machine tool trade is experiencing a big demand, and 
the rapid progress made in the wireless world has greatly 
assisted the electrical engineering firms. Several of the 
motor factories are working the clock round—three shifts 
every twenty-four hours—and a great many are running 
two shifts. It is estimated that some 2000 motor vehicles 
are being turned out per week from the Coventry work- 


rily being given to the | 
manner in which the larger portion of the dyke from 


Having arrived at this point, the important | 


If his lectures | 
had contributed to encourage this love he would feel | 


shops, while the output of one motor cycle firm alone is 
put at over 1500 machines per week. Unemployment is 
down to below normal, and there is a practical certainty 
of further absorption of labour in the near future, for one 
of the largest of the motor firms is now engaged in doubling 
its premises and plant. Many of Coventry's leading manu- 
| facturers are quietly confident that the boom—if so it can 
be called——will last, though uncertainty in the labour 
world is causing manufacturers to take a conservative 
view with regard to the future output, and is causing some 
lack of confidence. 


Black Country Engineers’ Wages Demand. 


Engineering workers, estimated to number about 
78,000, in Birmingham and the Black Country, including 
Wolverhampton, Walsall and West Bromwich, are involved 
in a wages dispute, and the position which has arisen from 
the breakdown of negotiations between employers and 
employed after two conferences is regarded as ominous, 
for the claim of the employees is to be pressed. The demand 
is for 47s. for forty-eight hours for the lowest paid adult 
worker, and 6s. advance in the rates of all other grades of 
workers—men, ycuths and women—engaged in the engi- 
neering and allied trades. At present, the rates for boys 
vary from 10s. per week at fourteen to 19s. at seventeen 
and 31s. at twenty, with proportionate amounts for inter- 
mediate ages. In the case of women, the variation is 
from 10s. at fourteen to 16s. 8d. at seventeen and 24s. at 
twenty-one and over. According to an official of the union, 
@ serious dispute is inevitable if the claims put forward are 
not conceded. 





Midland Iron and Steel Wages Board. 


The forty-eighth annual report of the Midland 
| Iron and Steel Wages Board shows the number of firms 
| forming the Board to be eighty-three, of which forty 

| two of which are included in the sheet trade—are in South 
Staffordshire and Shropshire, two in North Staffordshire, 
eight in Lancashire, eight in Yorkshire, twenty in the 
sheet trade, three in Derbyshire and two in South Wales. 
The statement of accounts for the past year show the total 
receipts to have been £5470 19s. 6d., and the expenditure 
| £4620 3s. lld., leaving a credit balance of £551 Is. 2d. 
| The appointment and election of the employers’ and opera- 
tives’ representatives at each of the works associated with 
the Board have been made for 1924. 


Bronze Medal for Research. 


| The Staffordshire Iron and Steel Institute has 
decided to award the first Bronze Medal of the Institute 
| —since the inauguration of the Medal two years ago—for 
| research in a technical institution in the counties of Shrop- 
| shire, Staffordshire, Warwickshire and Worcestershire, to 
Mr. Francis G. Dodd, one of the students of the Depart- 
}ment of Metallurgy at the County Technical College, 
| Wednesbury 
| ‘Steel Business. 
| For finished steel there is a lull in big tonnages, 
and the larger steel works, who are exhausting their con- 
tracts placed towards the end of last vear, are becoming 
keener for renewals. The Steel Association has dealt with 
the question of outside competition, but, considering 
the time inopportune for altering the standards of 
| constructional material, has contented itself with per- 
| mitting some firms to quote down 5s. or more in com 
petition with unassociated firms. Nominally, the quota- 
tion for angles and joists is still £10, but orders can be 
placed at £9 14s. to £9 15s., where the specifications are 
worth having. Offers of small bars likewise at £9 15s 
are reported. In other respects, the market is very much 
as it has stood for a couple of months. A welcome develop 
ment, however, is in the recovery of the tube trade, now 
calling for large quantities of steel strip and plates for 
tube making. There is every hope that this improvement 
| will continue. Semi-finished material is in a little better 
request, owing to the partial failure of continental offers. 
Heme producers quote £8 as a minimum. This figure is 
considered unprofitable, and £8 5s. to £8 10s. is now being 
quoted by a large number of makers. It is difficult to get 
reliable figures for Belgian billets, but £7 is considered the 
minimum, representing a rise of 2s. 6d. on the week. There 
| is still a good deal of steel to deliver under old contracts, 
| but British consumers are now disposed to place orders 
| at home, especially in view of the extreme uncertainty as 
| to the times of arrival of foreign material. 
' 


| 


Manufactured Iron. 


The position in the Staffordshire finished iron 
trade remains much as set out by me in my letter last week. 
Trade continues quiet, with intermittent operations, the 
tonnages placed being small. Prices continue weak, more 
business having been put through in Crown bar iron at 
from £12 2s. 6d. upwards, though the standard of £12 10s. 
still holds. Nut and bolt bars are selling very slowly, and 
few firms are getting the £11 15s. asked; £11 12s. 6d. is 
about the market level. Belgian No. 3 iron continues to 
come in against old contracts, but little new business is 
being placed abroad, the continental works having as 
much on their books as they require for the time being. 
Marked bar makers are working full time, with good order 
books, and are maintaining the £14 10s. figure. 


Galvanised Sheet Values. 


Galvanised sheets continue to lose ground, and 
| this week supplies have been obtainable at some 5s. per 
| ton less than the prices which ruled last week, when £18 5s. 
| wasthe minimum. Both for home and export consumption 
| this week, makers have been quoting as low as £18. The 
| export demand has been slackening of late, though there 


is some renewal of inquiries from Japan. 





Raw Iron Values. 


Pig iron prices have fallen considerably in other 
| districts, but are still held in Derbyshire and Northampton- 
shire with some firmness, though here and there by 
accepting slightly lower prices than those which generally 
apply, blast-furnacemen have this week negotiated a few 


good-sized orders. Business continues of a hand-to-mouth 
character, however, and there is little disposition on the 
part of either producer or consumer to enter into forward 
contracts. Consumptive demand is crushed in many 
directions by various adverse circumstances, but it is 
better maintained than might appear from the depressed 
aspect of the market. Producers are looking to next 
week’s quarterly meeting to bring them some substantial 
contracts. Furnaces for the most part appear to be dis- 
posing of their output, and quotations remain :—North 
Staffordshire forge, £4 7s. 6d.; No. 3 foundry, £4 15s.; 
Derbyshire forge, £4.7s. 6d.; foundry, £4 15s.; North- 
amptonshire forge, £4 5s.; foundry, £4 12s. 6d. per ton 
at furnaces. 


Blast-furnace Coke. 


There is satisfaction in iron and steel-producing 
circles at the settlement for the time being of the vexed 
question of coke prices. A few weeks ago the possibility 
of an increase in the basis price of blast-furnace coke was 
much talked about, and it was a relief to find that con- 
tracts for supplies will be renewable at the old price of 
24s. per ton at ovens, till the middle of May. Even at this 
price, however, some of the furnace owners will only avail 
themselves of the facilities offered from April forward, in 
the belief that the contract price will be lowered in May, as 
the result of the falling off in foreign business. Coke 
makers are beginning to turn their attention to the cul- 
tivation of the home department, and-supplies are becom- 
ing less difficult to get. The basis price of 24s. applies to 
the associated blast-furnacemen of Staffordshire, North 
amptonshire, Lincolnshire and the area of the Midland 
organisation, comprising the great bulk of the pig iron 
producers of those districts. The associated coke makers, 
who are the other parties to the negotiations, represent 
80 per cent. to 85 per cent. of the output within the radius 


Unemployment. 


The steady decline in the number of unemployed 
persons in the Midlands has continued. The latest returns 
show a total of 129,546, compared with 133,522 on March 
10th and 136,708 at the end of the previous week. Of the 
total, 93,197 are men, 2049 boys, 31,098 women, and 
3202 girls. The number of workless in the Birmingham 
area is now 33,240, or 1000 less than a week ago, while 
at Coventry the figure is down to 1767. At Cradley Heath 
there are 4171 persons unemployed, at Dudley 3957, at 
Smethwick 4547, Stourbridge and Brierley Hill 3207, 
| Walsall 5632, West Bromwich 2649, and Wolverhampton 
7129 








LANCASHIRE. 


(From our own Correspondents.) 





MANCHESTER 


Genera! Outlook. 


Tue feature most prominent just now in the 
metal markets is that while iron and steel remain dull 
and almost in a comatose condition, the non-ferrous 
markets have been steadily recovering from the tre 
mendous collapse which was brought about indirectly 
by the reckless speculation in France. Of course, Germany 
was the biggest of these speculators ; and no doubt political 
feeling against France in that country accounted for a 
good deal of the fierce attack on the currency values 
| of France and Belgium ; but almost all other European 
countries were involved, and there were quite a fair 
j}number of English firms who had to sell holdings in 
| metals to enable them to meet their losses on Exchange 
| transactions. It may perhaps be hoped that the worst 
of this débdcle is now over ; and, if so, it has to be remem 
bered that what has taken place has no relation to the 
real position of copper, tin and lead. The course of the 
markets recently suggests that people are beginning to 
realise this fact. 





Copper. 


In America the proposals for the drastic reduc 
tion of the output of copper are still under consideration, 
and it is not at all improbable that some further steps 
will be taken in this direction with a view to steadying 
and improving the American market. There is a report 
to the effect that the American copper interests will 
endeavour to keep the output down until the price of 
refined copper reaches 15 cents per pound. One cannot 
help thinking that the position of copper is intrinsically 
sound, and that the recent set-back is a purely temporary 
movement. In spite of the panic resulting from the 
rapid change in the French Exchange, copper suffered 
in proportion less than the other metals ; and it looks 
like moving up to the former level sooner than either tin 
or lead. Best selected ingots were offered at one time 
at very low prices, and there was a good deal of buying, 
and, as a result, the price for this kind of copper has 
resumed its normal relation to other kinds. The market 
here for scrap copper and its alloys is slowly recovering 
again after the excitement of the last fortnight. Dealers, 
however, still offer very low prices except for the best 
lots of old copper. For braziary copper—as an instance 
—only about £49 is offered by some dealers; and for 
gun-metal £48 per ton. The very erratic movements 
in the tin market make it more than usually difficult 
for the merchant here to take orders. Of course, tin 
is sold here only in small quantities, as far as the legiti- 
mate, apart from the speculative, trade is concerned ; 
but with movements in London amounting sometimes 
to £15 in a day, it is unpleasantly risky to book even 
}-ton orders without covering immediately. It is not 
easy to foretell what is likely to happen in tin, but the 
tendency is the same as in the other metals, and some 
people here are confident that the £300 level will again 
be reached ~The market for lead is recovering rather 
rapidly ; but the very high prices seen before the slump 
were caused by large German buying; and it may be 
doubted whether much buying from that country can 
occur again for a little time. Nevertheless, the general 
position in lead is much the same as it was. There is 
a large consumption of lead quite apart from any specula 
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tive buying, and so long as this continues the position 
may be considered as sound. Spelter is probably in 
as good a position as any metal just now. The price is 
comparatively low, but, on the other hand, the demand | 
for galvanised sheets is not so good as it was. This is 
attributed to the completion of Japanese orders. American 
makers are contemplating the cutting down of output in 
order to keep prices up. 


Pig Iron. 


There is said to have been a little more buying | 
of foundry iron in the Lancashire district this week, | 
but not enough to bring back a tone of cheerfulness to 
the foundry iron market. Probably some foundries 
are now getting rather short of stock, and think it prudent 
to arrange for some iron to come in ; for it is a very long 
time since any large buying of pig iron was done here. 
The usual quotation for Derbyshire No. 3 pig is still based 
on 95s. at the furnaces, and although there are occasional 
rumours of less being taken, as a rule makers are quite 
firm, and any cheaper sales, if they have occurred, are | 
probably made by merchants. There is a small quantity | 
of Lincolnshire No. 3 being offered here from time to 
time, but it is still a little dearer than Derbyshire, probably 
because there is not much of it. The position as regards 
Cleveland iron prices is still uncertain ; and while there 
is a probability of lower prices there it is not likely that 
many consumers here will buy at the Midland prices. 
Cleveland No. 3 pig was offered here at 103s. 6d., which 
is about the same price as that asked for Lincolnshire. 
Seotch pig iron is quoted here at from 112s. to 114s. 6d. 
per ton delivered ; but it is understood that the lower 
prices are not being accepted by makers; there seems 
to be some “ bearing ”’ of Scotch iron, which is a little 
dangerous in these times. 





Steel. 

The general position in the finished steel market | 
shows very little change. There is perhaps a trifle more 
depression owing to the continued lack of new orders, 
but it is not now at all easy, if practicable, to stimulate 
buying by offering any concessions. Prices are well 
up against the costs of production. The state of demand 
may perhaps be guessed at from the fact that the cheap 
continental steel does not bring many orders. Of course, 
some people say that however low the price of foreign 
steel, there is no relying upon delivery, and this may 
deter some people from buying; but the main reason, 
one fears, is that there is no good demand for steel at any 
price. 


Scrap. 


The position in the scrap markets rather 
weaker again, although one does not find much change 
in the prices here. Some of the consumers of heavy | 
wrought scrap are offering only 95s. per ton delivered at 
the ironworks, but dealers are struggling against such a 
price. For heavy melting steel scrap the value is now 
barely 75s. per ton on trucks at a Lancashire station. 
Some little business is reported in cast scrap iron, but 
not very much, and there are sellers of very good lots 
at 87s. 6d. to 90s. per ton delivered. 


1s 


Fine Measurement. 


The paper which Mr. J. E. Sears presented at | 
the meeting of the North-Western Branch of the ‘‘ Mecha- | 
nicals *’ on the 20th inst. was greatly enjoyed by the local | 
members, and the discussion which followed Mr. Sears’ 
admirable summary showed that Manchester engineers 
generally have a very intimate knowledge of precision 
measurements and their relationship to mechanical | 
operations. This, of course, is only as it sould be in a/| 
district which produced the pioneer in fine measurement, 
Sir Joseph Whitworth. 


Whitworth’s standard gauges | 
have now been largely superseded by limit gauges, and 
the Johansson gauges have brought the art of measure- 
ment to a degree of accuracy which a few years ago | 
would scarcely have been deemed possible. A good deal has | 
been written recently on the subject of noise in connection 
with gearing attributable to minute inaccuracies in the | 
manufacturing processes, and the ingenious appliances 
which Mr. Sears and his colleagues at the N.P.L. have 
devised for detecting the sources of trouble were much 
admired. Mr. Hans Renold, who paid a high compli- 
ment to the Metrology Department at the N.P.L., demon- 
strated by an example within his own recent experience | 
how difficult it was to obtain silence in chain gearing, 
even when made with the most minute accuracy. The | 
case to which he referred was in connection with the | 
driving of the cam shaft of a petrol motor. His firm | 
recently had some trouble with a certain make of petrol | 
engine on account of occasional noisy cam shaft trans- 
mission, and Mr. Renold tested six chains, each 25in. 
long, over which total length the greatest difference 
was only 2-10,000ths of an inch. Yet this tiny error 
was sufficient to produce noise in some chains. When 
it is taken into account that each chain comprises 650 
separate pieces, of which 550 are case-hardened, some 
idea of the maker’s task in producing uniformly silent 
chains will be obtained. But when to this difficulty 
is added the necessity of manufacturing such chains at 
about 15s. each, the average engineer must feel nothing | 
but admiration for the technique and appliances employed | 
in this branch of manufacture. | 


BARROW-IN-FURNESS. 
Hematite. 


The condition of the hematite iron output is 
considerably disturbed by the fact that the Barrow steel 
works have stopped. This means that the production 
of iron becomes considerably greater than the demand, 
and if there is not a restart in the steel departments 
in the course of a few weeks, there will have to be a de- 
crease in the rate of production, unless, of course, the 
makers are prepared to increase their stock, feeling con- 
fident that they will not lose by doing so. Merchants 
are inclined to stock to a certain extent, but they are 
cautious. The position generally is about. the same. 


Customers are only buying what they require for immed- 
diate needs, and are fighting shy of placing orders for 





| year. 
| state of things. 
| London, Midland and Scottish Railway has been published 
| during the week, and shows that a good many firms in 


forward delivery, and this state of things will continue | weighed about 4 tons, consisted of upwards of 7500 pieces 


are on the jump. 


if labour troubles over there do not take a better aspect. 


There are hopes of the | 


until there is some chance of peace in the labour world. | of hollow-ware and 30,000 pieces of flatware, the silver 
In the present topsy-turvy state most buyers and sellers | deposit on which was about 5000 oz. 
Instead of the outlook improving it | Limited, of Portland Works, Sheffield, are supplying tie 
| becomes more involved. Business is mostly on home | stainless cutlery. 

account, and the continental and American trade does | 
not amount to much at present. 
latter developing, and the trade with Canada may improve | 


R. F. Mosley, 


New Commercial President. 


The new President of the Sheftield Chamber of 


The business in special qualities of iron is not big, and | Commerce is Mr. J. H. Doncaster, M.A., director of Danie} 


manganese is experiencing a quiet market. Charcoal 
iron with its limited scope is enjoying moderately good 
trade. 


Iron Ore. 


The iron ore trade is dull and practically only 
one mine is working in Furness. There is a little more 
activity in Cumberland, but the amount raised is limited. 
Spanish ore is a quiet market and will not improve 
until the iron trade takes a turn. 


Steel. 


The amount of business in steel, locally speaking, 
is not great, and this is evidenced by the stoppage of 
the rail and merchant mills at Barrow, which have 
enjoyed a pretty long run, considering the times they have 
stopped. It is not known when there will be a restart at 
the present time. The hoop and small section mills are 
better situated and have orders in hand to keep them 
going. 

Shipbuilding. 

There was launched from Vickers’ yard on 
Tuesday a steam collier built to the order of Messrs. 
Harries Bros. and Co., of Swansea. ‘This steamer, which 
is of the self-trimming type, is a single-screw vessel with 
a length of 245ft., a breadth of 38ft. 6in., and a depth of 
18ft. She is the last of a series of colliers which have been 
built at Barrow, and is of a type which is finding favour 
with steamship owners on account of the economical 
working and running which it secures. The next launch 
will probably be the large Orient liner Orama, which will 
come off in May. 








SHEFFIELD. 
(From our own Correspondent.) 
The Heavy Steel Trade. 


THERE is not much change to record in the state 
of the heavy steel trade of Sheffield and district this 
week. What alteration there is, appears to be in an upward 
direction, but it relates only to the acid side of the industry 
where several new furnaces have been brought into opera- 
tion, and the number now at work exceeds that of last 
Railway orders, mainly, are responsible for this 
A list of the latest contracts placed by the 


Sheffield and district are being called upon to supply 
steel plates, billets, angles, tees, tires, springs, wheels and 
axles, disc centres, steel rivets, steel taper bars, and other 
requisites. Wagon builders have received further con- 
tracts from various sources, and these will increase the 
demand for Sheffield axles, tires, springs and buffers. 
The three rail mills in the district have a large amount 
of work on hand, while at steel foundries, forges and rolling 
mills, more material is being turned out than at any time 
during the past two years. This cheery condition of things 
does not extend to the basic steel trade. The suspension 
of buying, to which attention has been called during the 
past two or three weeks, continues, and although the 
number of furnaces at work has not yet been reduced, the 
difficulty of finding employment for them is increasing 
as the old contracts are reaching the point of exhaustion. 


The Lighter Side. 


Increasing activity is reported in a number of 
smaller lines. A good many users of steel and tools in 
countries, the depreciated currencies of which have lately 


| caused them to turn from Sheffield to German materials, 
| are finding that the quality of the latter is unsatisfactory, 


and that the Sheffield products are cheapest in the long 
run. Some former customers in South America, who have 
placed no orders in Sheffield for a considerable time, are 
resuming their purchases of local material. There is some 
easing off in the wire rod trade, but wire-drawers continue 
busy, and the outlook is good. The official journal of the 
Sheffield Chamber of Commerce states that “‘ regarding 
demands, railway furnishings continue the best line. Engi- 
neers’ and builders’ castings, colliery ironwork, bridge 
material, wagon and carriage frames, excavating appli- 
ances, road-making and navvies’ tools, dock cranes, &c., 
all appear to be in steadily improving request.’’ On the 
whole, it is probably the case that the volume of work in 
Sheffield to-day is considerably larger than was customary 
in the last pre-war years, but this fact does not mean that 
the city is well employed, as there have been such very 
large increases of population and productive capacity 
since that time. 


Cutlery and Plate. 


The cutlery and plate industries continue in a 
very unsatisfactory position, although some signs of the 
usual spring buying have appeared. It is feared that 
German competition, which fell off recently, will revive 
now that the reparations duty has been reduced from 
26 to 5 per cent. The Colonies and South America have 
sent forward a number of good orders during the past week 
or two. Prices are so severely cut, in a great many in- 
stances, that little or no profit is being made. The 
Admiralty is inviting tenders for 10,000 Britannia metal 
spoons and forks, and a number of small hollow-ware 
articles of the same material. Gladwins, Limited, last 
week dispatched ‘a large quantity of silver and electro- 
plated hollow-ware for Messrs. Lyons’ cafés at the British 
Empire Exhibition at Wembley. The consignment, which 





| Great Britain. 





Doncaster and Sons, Limited, an old firm of steel many. 
facturers which now forms part of the United Steel Com 
panies, Limited. Mr. Doncaster was born in 1873, and was 
educated at Oliver's Mount School, Scarborough, and 
King’s College, Cambridge. He entered the business of 
Daniel Doncaster and Sons in 1895, and has been a director 
since 1902. He has been a member of the Council of the 
Chamber of Commerce for a considerable time, and was 
elected a freeman of the Cutler’s Company in 1912. He 
has done a large amount of public work in the city, espe 
cially as a member of the Education Committee and of the 
Court of Governors of the University. 


Sheffield and the Singapore Base. 


If the intention of the Government to abandon 
the Singapore Naval Base be carried into effect, it will bh 
disappointing to Sheffield, as the construction of the great 
depét would no doubt mean a good deal of work for the 
city. It has been feared that the decision would interfere 
with a contract already placed in the district, but that is 
not considered likely. A few months ago, as I reported at 
the time, Newton, Chambers and Co., Limited, of the 
Thorncliffe Ironworks, received a contract for the « 
struction of three very large oil storage tanks for the new 
base, and about 500 tons of the parts and sections hav¢ 
already been completed or dispatched. The firm states 
that it does not expect to have its order cancelled, as the 
oil storage depdt and the naval base are separate contract 


on 


Another Electric Order for Vickers. 


Only three weeks ago I was able to report 1) 
Vickers Limited had received a capital order for the exten 
sion of the electric lighting plant of the borough of Fulham 
Now, it is satisfactory to add that their affiliated company, 
the Vickers-Spearing Boiler Company, has booked a ver) 
large contract for complete boiler-house equipment fo: 
the municipal electric power station at Copenhagen. Th« 
contract includes boilers with economisers, stokers, air 
heaters, superheaters, mechanical stokers, and all acces 
sories. The whole of the plant will be manufactured in 
The contract was obtained in open inter 
national competition. Vickers are also among those firms 
which are supplying locomotive boilers to the London, 
Midland and Scottish Railway, and another local firm wit! 
whom a share of the same work has been placed is Ruston, 
Hornsby and Co., Limited, Lincoln. 


at 


Hull Bridge Scheme. 


The city of Hull has an ambitious project for 
building a new bridge over the river Hull. The City Council 
has already sanctioned a new North Bridge, to cost about 
£200,000, but a more costly scheme is being advocated in 
East Hull, to provide bigger and straighter approaches on 
both sides of the river. At a meeting of the Hull Corpora 
tion Property Committee last week an attempt was made 
to revive the discussion upon the whole scheme, the 
member who introduced the subject urging that the position 
should be reconsidered, and that the alternative scheme 
would not cost more than an additional £50,000. Against 
this, the present scheme was defended, and the differenc« 
in cost was put at fully £100,000. The Lord Mayor 
remarked that the larger scheme had been turned down at 
a town’s meeting, and that an attempt to revive it might 
delay the new bridge for years. 


Newark Gas Municipalisation. 


After negotiations extending over three years. 
the Gas Committee of Newark Town Council has arrived 
at terms with the Newark Gas Company for the transfer 
of the latter’s undertaking to the Corporation. The 
proposal is that the Council shal] take over the works, 
mains, services, cookers, meters, &c., together with all! 
the freehold property vested in the company, and shall 
become responsible for purchase money and liabilities 
amounting to £118,388. The directors of the gas com 
pany have accepted the Committee's offer, and a specie! 
meeting of the Town Council will be held next week to 
confirm the transfer. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Steel Trade Handicap. 


NORTHERN iron and steel works are seriously 
affected just now by a shortage of wagons in which to load 
their products. Since the district produces many times 
the quantity it consumes, the works are almost entire!) 
dependent upon a steady and sufficient flow of empties 
Works are laid out on the principle of loading direct from 
the mill, and when wagons are not available, thousands oi! 
tons of manufactured iron and steel have to be dumped into 
restricted spaces, and the enforced piling into stock of 
huge quantities since the railway and dockers’ strikes 
constitutes a grave menace to the industry. Represent# 
tions have been made to the railway company, on who 
behalf it is argued that works continued production at * 
normal rate during the locomotive drivers’ and docke1 
strikes, when it was only possible to move a fraction of th 
tonnage rolled. The railway officials contend that it 's 
hardly reasonable to expect them to move current pro- 
duction and accumulated stocks without delay, and that 
they are straining every nerve to recover lost ground 
In this connection, it must be remembered, however, tha! 
many plants are at present working far below capacity. 
and if the railway company cannot keep pace with * 
reduced output, the outlook for a return to capacity outpu' 
is depressing in the extreme. The seriousness of the position 
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is fully realised by all concerned, and the necessity in the 
interests of everyone of immediate remedial measures by 
the railway company in particular, and it is hoped that 
the next week or two will produce a much improved 
situation. 


Cleveland Iron Trade. 


Some fairly large sales on both home and foreign 
account have been reported in the Cleveland pig iron 
trade this week, and a more cheerful view is taken of the 
outlook. The fact that Cleveland pig iron is now the 
cheapest in the country has not escaped attention, and 
not only home consumers, but also continental buyers 
are making purchases in this district. This has tended to 
improve the tone of the market all round, and there is now 
a more hopeful feeling that the corner has been turned. 
Still the fact remains that local makers have very large 
stocks of iron to dispose of, and the price of No. 3 G.M.B. 
Cleveland pig iron is actually 6d. down on last week's 
figure, being now quoted at 91s. per ton. It is understood 
that big lots might be purchased at 90s., but 91s. is the 
general quotation. No. 1 foundry iron, which is scarce, 
is fully 94s. 6d., and siliceous iron is almost unobtainable. 
No. 4 foundry is quoted 90s., and No. 4 forge 89s. per ton. 


Hematite Pig Iron. 


A little better demand for East Coast hematite 
is also recorded, but it will need a much bigger volume of 
trade appreciably to reduce the huge stocks on makers’ 
hands. However, a few parcels have been sold to the 
Continent, and although prepared possibly to take a trifle 
less, Kast Coast makers are quoting 99s. for mixed numbers 
and 99s. 6d. for No. |! 


Ironméking Materials. 


The foreign ore trade is almost lifeless Mer 
chants report a total lack of interest on the part of con- 
sumers, who have more ore than they need in these days 
of restricted consumption. The position in the coke trade 
has weakened considerably, and probably 28s. per ton 
delivered at the works represents a full price for good 
medium Durham furnace coke. 


Manufactured Iron and Steel. 


The hold up of deliveries through truck shortage, 
already referred to, is the dominating factor in the manu- 
factured iron and steel trade. It is checking business in 
all directions. Some of the works still have fairly healthy 
order books, but others are very badly situated, and are 
becoming increasingly anxious for work to replace expiring 
contracts. The demand, however, is still slow, and prices 
are steady. It is pointed out that although export prices 
for steel are lower than home prices, that is largely so 
because the latter include delivery charges, whereas for 
export the steel has merely to be placed f.o.b. 


The Coal Trade. 


The prospects for the Northern coal trade 
generally appear to point to a steady demand sustained 
over the next few months. The competition of German 
coals is becoming severe, and will tend to prevent any 
rise in British coal prices, but operators consider that 
there will be plenty of trade, subject to no labour troubles, 
and that prices on the present level may become stabilised. 
Several factors are in evidence to support this view. The 
protracted negotiations with the miners’ representatives 
and the possible prospect of a stoppage in the middle of 
April are causing both inland users and continental] buyers 
to press forward orders ; and inquiries for supplies up to 
the middle of April are very numerous. The settlement 
of the German dockers’ strike at the Elbe and Weser 
ports will release many loaded steamers, which have been 
held up for some time, and also cause shippers to press 
for deliveries of a considerable number of cargoes, which 
have been held up through the strike. Another factor 
of a local character is the labour trouble at the Forth 
ports, which, if continued, will cause many orders for 
Scottish coals to be diverted to this district. A gratifying 
feature at the moment is the demand from the Continent. 
Buyers are putting forward inquiries, and making more 
favourable counter offers, and there is every prospect of 
a full demand setting in from Scandinavia and the Baltic 
ports. From Italy, prospects are a little brighter, even 
though merchants have to face competition, both from 
\merica and German reparation coals. The Northumber- 
land steam coal trade is active and values are firmly 
upheld. Tyne prime and second steams are also firmer. 
Smalls are plentiful, and prices difficult to maintain. The 
Durham gas coal trade is brisk, and sellers offer sparingly 
all grades and hold for full prices. Coking coal is quiet 
and unchanged. There is no appreciable change in the 
coke trade. Demand continues steady for gas qualities, 
and prices are unchanged at 39s. to 40s. per ton. Patent 
oven cokes are difficult to sell, even at the present low 
range of value, 27s. 6d. to 30s. per ton. 





SCOTLAND. 
(From our own Correspondent.) 
New Marine Engine. 


Messrs. Barctay, Curte AND Co., Whiteinch, 
Glasgow, have just launched a new single-screw cargo 
vessel which will be propelled by the first set of double- 
«ting Diesel engines made in this country. Constructed 
by the North British Diesel Engine Works, also of White- 
inch, the engines have been wholly designed and manu- 
‘actured by that firm. The engine has three cylinders, 
each 24}in. diameter by 44in. stroke, and develops 2000 
brake horse-power at 100 revolutions per minute, with 
& working impulse on the top and bottom of each stroke 
exactly as the steam engine. The new prime mover 
's stated to render possible a given horse-power with 
smaller dimensions and less weight than any other type 
of marine oil engine yet on the market. ‘The two-cycle 
‘ingle-aeting or four-cycle double-acting types have only 
half the working impulses per revolution, ‘while the four- 


cycle single-acting type has only one working impulse 
in two revolutions. The engine about to be installed 
in the new vessel at Whiteinch has run a series of experi- 
mental trials extending over several months, The 
fuel consumption will be about 9} tons of oil per day, 
as against about 35 tons of coal by a steam engine of 
equivalent power. Furthermore, in recent experiments 
the makers have run this new engine on oil fuel of ordinary 
boiler quality with a specific gravity of 0.95. The engine 
has burned this fuel oil with complete success, and results 
apparently indicate that no quality limitations, such 
as have often obtained, up till now, in the Diesel 
engine fuel, need apply to this type of engine with its 
straight-through scavenge and absence of air and exhaust 
valves. The vessel in question is the Swanage, of 9200 
tons deadweight and 6200 gross tonnage, built for Messrs. 
Harris and Dixon, of London. 


Increased Dullness in Steel and Iron. 


Nothing has occurred calculated to improve 
the position in the steel and iron trades and the markets 
are dull in the extreme. 
comparatively well occupied with old orders, others are 
not so well placed, and all find an increasing searcity of 
new business. The unsatisfactory labour outlook at 
the shipyards and elsewhere is largely responsible for 
the lack of specifications for steel materials, though in the 
matter of price some explanation might also be found. 
At any rate, ship and boiler plates have few demands, 
and sections are not too well placed. Fresh buying in 
sheets is limited, and the heavy gauges are especially 
slow. All home prices are officially unchanged, though 
there have been rumours that cheaper quotations have 
been obtained. Bar iron makers are not booking much 
new business, but are comparatively well occupied on 
existing contracts. Re-rolled steel is a shade busier, 
but exceptionally keen prices have been conceded for 
any lots secured. Despite easier prices the demand for 
pig iron is poor. Home consumers continue to purchase 
only against their immediate requirements, and the 
outlook is most unsatisfactory. Export inquiries are 
better, but the business done is not extensive. Foreign 
competition is still encountered, but is only in small 
degree responsible for the lack of turnover in local markets. 


Coal. 


The coal market remains extremely firm. The 
influence of the uncertain labour outlook is noted in 
the greatly increased inland demand, which more than 
compensates for any drop in export business. The 
latter has been affected by the strike at Hamburg and 
also the trouble with the dock trimmers on the East Coast. 
Inquiries from West Italy and Spain are reported, while 
fair cargoes of Lanarkshire and Ayrshire fuels have been 
dispatched to the Irish market. Generally speaking, 
the collieries in all districts are well booked up at present 
and have practically no fuel available for immediate 
sale. Business, therefore, is mainly confined to second- 
hand lots which are changing hands at firm prices. It 
is reported that 10,000 tons of the Norwegian State 
Railways contracts for steam coal has been placed with 
two Glasgow firms. The dock trimmers’ trouble has 
spread to Fifeshire, and exports there, as well as those 
from the Firth of Forth, are affected. Bunkers and 
coastwise traffic have been fair, but foreign cargoes have 
been fewer. Aggregate shipments for the past week 
amounted to 264,474 tons, against 296,005 tons in the 


preceding week and 374,214 tons in the same week last | 


year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


SHIPMENTS of coal from this district continue 
brisk, but new business is very much at a discount. The 
position is dominated by the labour question, and it is 
generally expected that some definite pointer will be forth- 
coming this week as to what is to happen, viz., whether 
the coalowners and the men’s leaders will come to a 
settlement or otherwise. The view has become more 
general of late that a stoppage will be averted, and it is 
for this reason that, while coal values are well maintained, 
there is less activity as regards forward business, for the 
reason that buyers hold the opinion that if there is no 
strike then prices should decline. This, of course, may be 
the case to some extent, as values are to a large extent 
governed by the foreign demand, but at the same time 
many colliery owners will have to take into consideration 
the increased cost of production under whatever terms are 
finally arranged, and if, as is indicated, the present pro- 
posals of the owners entail an advance of Is. 6d. to 2s. 


per ton on the cost of every ton of large coal produced, | 


it may be very difficult to get foreign consumers to effect 
their purchases from this district, in view of the severe 
competition that is sure to be experienced with foreign 
coals. Notwithstanding that the franc has of late 
materially improved, it is unfortunately the case that 
the demand for coals from France has not expanded to 
any appreciable extent, much to the surprise of many coal 
exporters, who have done a regular business with French 
buyers. The fact is that France has been receiving very 
heavy supplies of coal from Germany, and shipments of 
German coals from Rotterdam to Italy and elsewhere 
have also been very considerable. It is, of course, very 
unsafe to predict what may happen, but assuming that 
there is no strike, it is highly probable that it will be hard 


to induce buyers abroad to operate for some little time, | 


as they, no doubt, will hold the view that prices will 
weaken, and they will not, naturally, show any haste to 
buy on a weakening market. Meantime, the collieries 
are very fully stemmed for the next fortnight or so, and 
are not making any offers for supplies further ahead unti! 
the outlook becomes clearer 


Mannesmann Pipe Contract. 


Considerable satisfaction prevails in the Newport 





district that the works of the Mannesmann Tube Com- 


While some works are still | 


pany are to be regularly engaged as the result of the firm 
securing the order for the supply of welded and riveted 
steel pipe and specials in connection with the Tata Power 
Company's hydro-electric scheme in India. 


Shipping Outlook. 


When the times are good for the shipping industry 
it is generally regarded that other trade is satisfactory. 
At any rate, it is an indication that things are moving. 
It is therefore interesting to hear that a number of orders 
have been placed, and others are pending, for new cargo 
steamers. Several Cardiff firms have new tonnage being 
delivered, while this week it is reported that three or four 
firms have given orders for two ships each to be built. 
This is not only a tribute to their enterprise, but shows the 
views held regarding the prospects of better times ahead, 
and that now is the time to buy ships. Furthermore, 
it augurs well for employment in the shipbuilding industry. 





Pitwood Tax. 


Reference was made last week to the report 
that the French Government had imposed a tax on all 
exports of pitwood from France, and naturally this caused 
some concern to importers and colliery owners on this 
side: It was then officially stated a day or two later that 
the report was incorrect, but, as a matter of fact, the real 
position was in some doubt right up to the end of the 
week, as the Customs authorities in France insisted on 
exporters in that country depositing a sum equivalent to 
the 25 per cent. ad valorem tax before steamers commenced 
to load. The result was that in some cases the deposit 
was paid and steamers loaded, but in many others the 
actual loading of vessels was held up. On Saturday last, 
however, the statement was issued from the French 
Consulate at Cardiff that information had been received 
from the Foreign Office at Paris that the tax of 25 per 
cent. on pitwood did not apply any more to pitwood with 
the bark, but only to pitwood without the bark. Cardiff 
importing firms also received cables that the tax was 
withdrawn as from Monday of this week. By far the 
greater bulk of pitwood imported from France is that 
with the bark on. 





Current Business. 


Operations have been rather quiet during the 
past week, so far as business direct with the collieries is 
concerned, as they have such heavy commitments that 
they have no coals to offer for shipment during the next 
few weeks and they are holding off. They are not inclined 
to sell ahead until the air is cleared regarding the miners’ 
demands, so that very few sales are being effected of 
cargoes for delivery after the middle of next month. 
Nominally, best Admiralty large are still in the neigh 
bourhood of 32s. 6d. and best steam smalls round about 
22s. 6d. to 23s., but anyone wanting supplies for fairly 
early loading have the greatest difficulty in getting them. 
The bulk of the business that is being done is through 
middlemen, who hold coals on contract and are prepared 
to take rather less than the figures indicated by the 
collieries, provided that they can arrange the loading 
stems. The loading pressure at all the docks continues 
to be very heavy, and this week the number of waiting 
steamers is between fifty and sixty. Efforts are being 
made to secure the re-introduction of the partial third 
shift, and there is to be a meeting of the parties concerned 
at Cardiff on Friday this week to consider the question 
Anthracite coals are rather firmer. 











LAUNCHES AND TRIAL TRIPS. 


Cyrus Frevp, cable steamer ; built by La Société des Chantier 
et Ateliers de Saint-Nazaire (Penhoét); to the order of the 
Western Union Telegraph Company; dimensions, 64.3 m. 
(say, 211ft.), 10.6 m. (say, 34ft. 9in.), and 4.87 m. (say, 16ft.) 
draught; displacement, 2155 tons; deadweight carrying 

| capacity, 1070 tons. Engines, 1200 horse-power ; launch, 

February 21st. 

Hewonrts, self-trimming collier ; built by Irvine's Shipbuild- 
| ing and Dry Docks Co., Limited ; to the order of the Burnett 
| Steamship Company, Limited ; dimensions, 348ft. by 44ft. Gin. 
by 24ft. 3in.; 4300 tons deadweight. Engines, triple-expan- 
sion, 24in., 40in., 65in. by 42in. stroke ; constructed by the 
North-Eastern Marine Engineering Company; launch, Feb- 
ruary 2Ist. 

Port WELLINGTON, twin-screw steamer ; built by Workman, 
Clark and Co., Limited ; to the order of the Commonwealth 
and Dominion Line, Limited; dimensions, 490ft. by 61ft. 
by 44ft.; 8000 gross tonnage. Engines, two sets of triple- 
expansion ; constructed by the builders; trial trip, February 
22nd. 

De Grasse, twin-screw passenger vessel ; built by Cammel! 
Laird and Co., Limited ; to the order of the Compagnie Générale 
Transatlantique of France; dimensions, 550ft. by 7lft. by 
46ft. 6in.; 17,000 gross tonnage. Engines, two sets of Parsons 
| turbines driving twin screws ; pressure, 200 Ib. ; constructed by 
the builders ; launch, February 23rd. 

Kistna, motor ship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the British India Steam 
Navigation Company; dimensions, 287ft. by 40ft. beam ; 
1650 tons deadweight. Engines, reversible marine oil, two-cycle 
type ; constructed by the builders ; trial trip, March Ist. 

Samo, single-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Ellerman 
Wilson Line; dimensions, 237ft. by 35ft. Engines, triple- 
expansion ; constructed by the Wallsend Slipway and Engineer- 
ing Company ; launch, March 5th. 











CONTRACTS. 





Goopwix, Barspy anp Co., Limited, of Leicesier, have 
received a further repeat order from the County Surveyor of 
Wexford, Ireland, for an “* Acme ™ stone breaker of the portable 
automatic type, with lower and upper screens, elevators, loading 
hoppers, &c. 


Tue Municipality of Copenhagen has just placed a contract 
| for complete boiler-house equipment for its electric power supply 
| station with Vickers-Spearing Boiler Company, Limited, London, 
| an affiliated company of Vickers Limited. ‘Lhe contract includes 
boilers of 2000 horse-power each, with >conomisers, stokers, ait 
heaters, superheaters, mechanical stokers and all accessories 
The whole of this plant willbe manufactured in Great Britain. 
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MIpLaNnpDs— 
(3) Staffs. 
All-mine (Cold Blast) 
North Staffs. Forge 
°° es Foundry 


(3) Northampton— 
Foundry No. 3 
o» Forge 
(3) Derbyshire 
No. 3 Foundry 
Forge 
(3) Lincolnshire — 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


ScorLayp— 
Crown Bars 
Best - 
N.E, Coast— 
Common Bars 
Lancs.— 
Crown Bars ‘ 
Second Quality Bars 
Hoops 
8. Yores.— 


Crown Bars 
Best 9 
Hoops 


MipLanps— 


Crown Bars .. .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 


Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native »* 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
£ ad 
(2) Scortanp— 
Hematite. . 5 26 
No. 1 Foundry 5 5 0 
No. 3 Foundry 5 0 0 
N.E. Coast— 
Hematite Mixed Nos. 419 0 
No. I 5 0 0 
Cleveland— 
No. 1 414 6 
Silicious Iron .. 414 6 
No. 3 G.M.B. .. 411 0 
No. 4 Foundry 410 0 
No. 4 Forge 49 0 
Mottled = 
White 


= = pe 
4 7 6to4d 10 
$38 @:.<« 
$82.8 eu obi 
4 5 Oto4d 6 
415 0 
4 V"s@ 
415 0 
414 0 
410 0 

{5 15 0 (a) 
5 0 0 (db) 


MANUFACTURED IRON. 


Home. 

£ s. d. 
 & ge 
12 0 0 
210 0 
1115 0. 
500. 
a oe. a ice 
1310 O.. 
1410 0... 
1210 0.. 
1410 O.. 


11 12 6toll 15 
1217 6tol3 0 


STEEL. 
(6) Home. 
£ «a d. 
(5) Scortanp— 

Boiler Plates .. 1310 0... 
Ship Plates, fin.andup 10 5 0. 
Sections .. — Oe Oo 
Steel Sheets, */,,in.to fin. 12 10 0 .. 


19/6 to 26/- 
23/- 


23/- 


24/- 


Export. 
£ s. d. 


~“* ee & 
— = 
o= 
ec oc @ 


0 


6 


Export. 
£ «s. d. 


0 
0 


(7) Export. 
£s. d. 


(2) Net Makers’ works. 


~ t Latest quotations available. 





STEEL (continued). 
N.E. Coast— Home. 
£ s. d. £ 

 <. Gs. sole eo a 

a. oe eee 

Boiler Plates .. .. .. 1310 0. 

cS ee ey 

Heavy Rails .. .. .. 9 0 O. 

Fish-plates .. - ea OF Ou. 

Channels ree TP oy 

Hard Billets .. . co a es 

Soft Billets ; eto: Fy oe 

N.W. Coast— 
Barrow— 

Heavy Rails 9 5 Of.. 

Light ,, 910 Otol 

Billets 810 Otol? 

Hoops 1410 0. 

MANCHESTER— 

Bars (Round) . «. 10 0 Otold 
| » (others)... .. . 915 Otold 
| Hoops (Best)... JO O'U'e: 

» (Soft Stel) .. 1315 0.. .. 
ne de, os den Le ae 

» (Lanes. Boiler) .. 13 10 0. 
Saerriztp— 

Siemens Acid Billets . 1310 0. 

Bessemer Billets . a |. es 

Hard Basic .. . 10 5 0 

Intermediate Basic i? oe i RE 
Soft Basic .. . . 8 5 Oto 8 
Hoops .. .. .. .. 1810 Otol3 
| Soft Wire Rods .. .. 11 0 Otoll 
MIpLaNps— 

Small Rolled Bars.. .. 10 10 Otoll 
| Billets and Sheet-bars .. 8 0 Oto 8 
Gas Tube Strip .. .. 1015 Otoll 
| Sheets (20 W.G.) .. . 11 0 Otol2 

Galv. Sheets, f.o.b. L'pool 18 0 0 to 18 
Suge ss ok’ ot HO OO 
| Joists oe as cae. ae 

Tees i et ee 


Bridge and Tank Plates 10 10 


NON-FERROUS METALS. 
} 


Swansza— 

Tin-plates, L.C., 20 by 14 
Biock Tin (cash) 

- (three months) 
Copper (cash) : 

” (three months) 
Spanish Lead (cash) 

o° (three months) 

Spelter (cash) 

oo (three months). . 
MaNCHESTER— . 
Copper, Best Selected Ingots 
| Electrolytic 

aa Strong Sheets .. 
» Tubes (Basis price) 
Brass Tubes (Basis price) 
» Condenser 
Lead, English 
»  Foreign.. 





Tungsten Metal Powder .. 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


- 6p.c.to8p.c. ,, 
9 8p.c.to 10 p.c. ,, 
” Specially Retined 


» Max. 2p.c. carbon 

» Ipc. » és 

» o» 0.75p.c. carbon 

*” carbon free 
Metallic Chromium oe 
Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. 
” » T5p.c. 


» Vanadium 

» Molybdenum ger 

» Titanium (carbon free) .. 
Nickel (per ton) 
Cobalt... «¢ «+ «+ o 
Aluminium (per ton). . 





FERRO ALLOYS. 


(AU prices now nominal.) 


Export. 
s. ad. £ 8. d. 
£9 to £9 5 
0 OFT 
0 Of 
5 0 
2 6 
15 0 0 
13 10 0 
5.6 (UO _ 
1 0 
0 0 
10 0 
0 0 
5 0 
6 0 
0 8 
5 60 


24/6 to 25, 
26110 0 
261 0 0 
65 0 0 
65 17 6 
36 5 =O 
35 7 6 
34 12 6 
33 17 6 
aa 
72 00 
100 0 0 
ol 
0 1 Of 
. =. 
37 15 O 
36 10 0 
1/9 per Ib. 
1/5 per Ib. 
Per Ton. Per Unit. 
£23 0 0 10/6 
£23 0 0 8/- 
[22 0 0 8/- 
£43 0 0 16/- 
£51 0 0 17/6 
£65 0 0 20/- 
1/5 per Ib. 
4/2 per Ib. 


£17 for home, 


£11 


. £130 


unit 
£17 0 Oscale 6/— per 
unit 
19/6 per Ib. 
8/6 per Ib. 
1/3 per Ib. 


£17 for export 
5 Oscale 5/—per 


11/- per Ib. 
£82 to £100 
(British Official. ) 





| 
| 
| 





| 





FUELS. 


SCOTLAND. 
LaNaBKSHIRE— Export, 

(f£.0.b. Glasgow)}—Steam 27 
* % Ell .. 29 
” »» Splint 28/9 to 31 
» v Trebles 26 
* te Doubles 25,9 
” * Singles 22/9 

AyessaIRE— 

(f.0.b. Ports}—Steam 27/- 
” ” Splint 28/9 
a - Trebles . 26 

FIresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 22/6 to 25 

Screened Navigation 31/- 

Trebles 26/9 

Doubles .. 24/9 

Singles 22/6 

Loraians— 

(f.0.b. Leith)}—Best Steam 24/9 
Secondary Steam 23/9 
Trebles 26/6 
Doubles 25 
Singles 22/9 

ENGLAND. 
(8) N.W. Coast— 

Steams 31 

Household 49/- to 59/- 

Coks.. 38,4 

NORTHUMBERLAND 

Best Steams 26/- to 26/6 

Second Steams 24/6 to 25/- 

Steam Smalls 15/— to 16 

Unscreened 22/6 to 23/6 

Household 26/— to 28 

Dorgau — 

Best Gas 25/— to 25/6 

Second . 23/— to 23,¢ 

Household 26/— to 28 

Foundry Coke 27'€ +> 30 

SHEFFIELD — Inland. 

Best Hand-picked Branch 36,— to 39/- 

Barnsley Best Silkstone 34/— to 36; 

Derbyshire Best Brights 31/- to 35/ 

” » House 27/- to 29/ 
o » Large Nuts 27/— to 28, 
= » Small . 20/6 to 23, 

Yorkshire Hards . 27/— to 30/- 

Derbyshire _,, 25/— to 28/- 

Rough Slacks 12/6 to 15/6 

Nutty ,. 12/— to 14 

Smalls 9/- to 10; 

Blast-furnace Coke (Inland) 25/— to 26/- 

% » (Export) f.o.b. 32/— to 33/- 
Cargpirr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large 31/6 to 32/6 

Second ,, i 30/6 to 31/6 

Best Dry Large 30j— to 31 

Ordinary Dry Large 27/- to 29/-- 

Best Black Vein Large 30/— to 31 

Western Valley _,, : 20/—- to 30 

Best Eastern Valley Large 28/6 to 29/6 

Ordinary aa 27/6 to 28/6 

Best Steam Smalls 22/6 to 23/6 

Ordinary » 20/6 to 22/6 

Washed Nuts v0 28/— to 30/- 

No. 3 Rhondda Large .. 30/- to 31/ 
” ” Smalls 25/— to 26/- 

No.2 ,, Large . 25/- to 26 
° ” Through 21/- to 23/- 
an Se Smalls 19/— to 20 

Coke (export) 55/— to 60 

Patent Fuel .. ; 29/- to 32 

Pitwood (ex ship) .. 25/- to 26/- 

SwanseEa— 
Anthracite Coals : 

Best Big Vein Large 42,6 to 45/- 

Seconds .. .. .- 35/- to 37/¢ 

Mee Felice co. chil’ 32/6 to 35 

Machine-made Cobbles 47/6 to 50 

Nuts.. 45/- to 55 

Beans 46/— to 47/6 

Daisy 27/— to 30/- 

Breaker Duff . 12/9 to 13/3 

Rubbly Culm 15/9 to 16/3 

Steam Coals : 

Large 24/6 to 26/6 

Seconds .. 22/— to 24/- 

Smalis ., .. 15/— to 18/- 

Cargo Through 19/- to 22/- 








(3) f.0.t. Makers’ works, approximate. 

(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is_per ton on rail at ovens and f.0.b. for export. 
(a) Delivered Sheffield or Glasgow. 


(4) Delivered Sheffield. 


(6) Delivered Birminghsm. 








(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—tf.o.b. Glasgow. 
(9) Per ton f.o.b. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Foreign Competition. 


Tue recovery of the franc by nearly 50 per 
cent. in less than two weeks has caused as much per- 
turbation to trade as did the previous inflation. When 
the currency heavily depreciated the effect was seen in 
a phenomenal increase in the cost of raw material and 
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so Dean bn. Seuthenpen-be obtained at the ‘atent Office, 
Sale Branch, 25, South , Chancery-lane, We. 
at le. each, 

The date first given is the date of a 
at the end of the abrid, 





ication ; the second date, 
e of the acceptance of the 





a partial cessation of industrial activity in the country. 
Now that the pendulum has swung the other way, those | 
which had booked considerable orders from foreign 
rs find that they are being cancelled. Prices that | 
were attractive to purchasers abroad two weeks ago | 
represent a loss when the value of the franc is coming 
back to a more reasonable level. The sudden and con- 
siderable recovery, while welcomed in a general way, 
is causing some embarrassment to manufacturers, who 
are beginning to understand the evils of a too rapid 
adjustment of money values. They would like to see | 
the franc improve by shorter stages. It is even affirmed | 
that if the exchange should fall to somewhere near 75 f. | 
to the pound sterling, the way would be open for com- | 


firms 
buy 


petition from British firms 
Wagons. 
The railway companies possessed such a con- | 
siderable quantity of trucks after the Armistice, when 
their rolling stock was supplemented by the wagons 


surrendered by Germany, that they have purchased 
little since then, and they have been content to repair 
vehicles which had already suffered from a particularly 
heavy war service. Probably the majority of these 
trucks are no longer able to be utilised, and as, at the 
same time, the traffic has increased the companies have 
been ready to purchase wagons for a long time past. 
They have only delayed those purchases in deference 
to the desire of the Government to reduce expenditure 
as much as possible until some practical result was obtained 
by the measures taken to stabilise the franc. The dearth 
of wagons, however, has become so serious that it is 
found impossible to delay further the placing of these 
orders. Moreover, the State has been compelled to 
order 6000 wagons to cope with the coal traffic in the 
Saar. Wagon builders are, therefore, looking forward 
»an early period of activity, when they will be required 
make good the huge deficit in rolling stock. 


Canalisation of the Rhine. 


At a 
representatives of 
M. Labaut, one of the engineers associated with 
the project to canalise the Rhine between Basle and 
Strasburg, explained fully the details of the scheme, 
which is intended to facilitate navigation, irrigate adjoin- | 
ing agricultural regions, and provide a very large out- 
put of electrical onergy for distribution. The carrying 
out of this vast scheme will occupy about forty years. 
It will benefit the whole of the industrial regions in the 
north-east of France. The proposed canal, having a 
width of 120 m., will shorten the distance between Basle 
and Strasburg from 77} miles to 68 miles, by cutting off 


before 
Ardennes, 


week at Sedan, 
of the 


conference last 
the department 


bends, and navigation will be further facilitated by the 
fact that the velocity of the water will not be much 
more than a metre a second instead of from 4 m. to 5 m 


in the Rhine itself. It is proposed to construct between 
Basle and Strasburg eight barrages and eight electrical 
erating stations. 





Port of Strasburg. 


After the Armistice, when France reeovered | 
ce-Lorraine, she found that Strasburg had started | 
1 a big programme of port development. It was | 

only with great trouble that the town had secured the | 
permission of the German Government to carry out this | 
indertaking, for it affirmed that the Government 
particularly favoured the creation of a vast port at Kehl, 
n the province of Baden, on the other side of the river, 
hich was destined to monopolise the Rhine traffic. 
The port of Kehl was already so far advanced, and was 
being so well equipped, that there appeared to be little 
prospect of competition from Strasburg. When the 
French were put into possession of Alsace the situation 
anged completely. They crossed the Rhine and 
cupied Kehl, and practically the whole of the Rhine 
fleet was surrendered to France by Germany. This fleet 
was represented by 310,000 tons of barges and by 53 
tugs, having a total of 33,200 horse-power, and further 
additions were made subsequently. ve French Govern- 
ment immediately took steps to deprive Kehl of its 
promised monopoly by hastening forward the construc- 
tion of a new port at Strasburg, which would thus serve 
for the transport of goods through France instead of 
through Germany, as would inevitably take place if Kehl 
assumed the supremacy. During the French occupa- 
tion the development of Kehl.is at a standstill, and as 
the occupation will cease in three years’ time every 
effort is being made to create the new port in Strasburg 
before the Germans have been able to complete the 
Kel < extensions. The original Strasburg programme 
has been largely improv ed, and, in addition to the existing 
three basins, an immense port will be constructed, which 
will enable the capital of Alsace to deal with from ten to 
twelve million tons of traffic a year. The cost of the 
undertaking estimated at 248 million francs. 


Al 


um 


1s 
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Port of Algiers. 


In view of the efforts being made to develop 
resources of North Africa and to facilitate com- 
munication with the mother country, it has been found 
necessary to prepare a programme of port improve- 
nents. Contracts for the first part of the port extensions | 
at Algiers have already been given out. The entire | 
undertaking, which will occupy about fourteen years 
to complete, includes two basins and extensive wharves 
with facilities for storing 200,000 tons of coal and the 
‘onstruction of an outer port, which will be used prin- 
“Ipally by war vessels and seaplanes. 
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complete Specification. 


TURBINE MACHINERY. 


211,020. March 13th, 1923.—Hypravuiic Tunsines, H. 
Taylor, W. Sunset-avenue, Chestnut Hill, Pennsylvania. 


B 


The chief feature about this invention is the means adopted | 
which | 


for regulating the opening of the inlet to the turbine, 
is of the upward flow type A is the head race, B the draught 
tube, and ( the runner of the turbine itself. There are guide 


N° 211,020 











vane rings at DD. The regulation of the inlet is effected by 

the cylindrical valve E, which can be raised to close the passage 

by pressure water admitted through the valve F. This water 

can escape again through the opening G, but if this opening 

is closed by the valve H, which is under the control of the 

governor, the cylindrical valve E will be more or less closed 
February 14th, 1924. 


DYNAMOS AND MOTORS. 

196,263. March 22nd, 1923.—-IMPROVEMENTS RELATING 

Cottector Rives ror DyNaMo-£ELEcTRIC MACHINEs, 

Metropolitan-Vickers Electrical Company, Limited, of 4, 
Central-buildings, Westminster. 

This specification describes an ingenious method of manu 
facturing collector rings for dynamo-electric machines. A 
supporting structure of insulating material is moulded within 
a relatively long cylinder of conducting material and subse- 
quently portions of the cylinder are cut away to divide the 
cylinder into a plurality of collector rings. The two upper illus- 
trations show a metallic cylinder prior to the addition of the 
centrally disposed insulating support. A relatively long metallic 


To 


cylinder A is provided on its interior with radially inwardly | 
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rojecting lugs B, some of which are provided with openings C 
or the reception of current conducting connections. The lugs 


| grids are fed to the machine in a trough and the grid A is 
assermbled on the set of supports P. Moving and stationary quick- 
release grips are then operated to grip the legs of loop E at the 
end of the grid A and the table is rotated through 180 deg., 
thus seraightenin the loop and bringing grid B over the set of 
supports Q, on ich it is assembled. he necessary steel and 
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insulating washers are then placed on the supports, the grips 
| adjusted, the table rotated through 180 deg., and grids © 
| aagsembled on the set of supports P. This process is continued 
| until the complete bank of resistances is assembled on the sup- 
| ports. The complete resistance may be mounted in a frame in 
| any convenient manner and the resistance element treated 
February 14th, 





to render it rust-proof. 1924. 


MEASURING AND TESTING INSTRUMENTS. 


189,801. December ist, 1922.—ImrroveMENTS IN OR RELATING 
To THE MeasvuReMENT or ELEcTRICAL CURRENTS OR 
PoTrenTIALs, Siemens and Halsks, Aktiengesellschaft, of 
Siemensstadt, near Berlin, Germany 

This invention relates to the measurement of electrical 
currents or potentials, and has special reference to the use for 
such purpose of thermionic valves. The drawing shows the 
improved measuring arrangement arranged for measuring an 
ionisation current produced by the radiation of X-rays upon an 
| ionisation chamber. The X-ray radiations from the Réntgen 

ray tube A impinge on an ionisation chamber B fitted with a 

highly insulated pin C. The casing is connected to a battery D, 

giving about 24 volts, and being earthed at E. The pin is con 

nected to a terminal F of a high ohmic resistance G, and to the 
control grid H of an amplifying valve. The other end K of 














| 
the resistance is connected to the negative pole of a battery L 
| 
| 
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of 3 to 4 volts, the other pole of ths battery being connected to 
the anode M of the valve. The incandescent filament R derives 
| its heating current from a small battery N, which is also earthed. 
| An ammeter O and a battery P are connected in series with the 
j} anode M. The battery P gives 7 volts. Preferably, a second 
so-called space charge grid Q is inserted between the cathode R 
and the grid H, and is connected to the positive pole of the 
battery P, so that a considerable increase in the steepness of the 
characteristic, and consequently a greater sensitiveness of the 
ammeter, is attained. The indications of the ammeter O are 
dependent upon the voltage across the high-ohmic resistance G, 
so that this voltage can be directly measured by the ammeter. 
As the voltage is proportional to the intonsity of the current 
| flowing through the ionisation chamber B, the ammeter O can 
be calibrated to suit the values of the ionisation current intensity 
or of the qualities of the X-ray radiation upon which the intensity 


depends.— February 14th, 1924. 
LIGHTING AND HEATING. 
211,088. October 9th, 1922.—Heatine spy Means or Muti 


sTace Compression, E. Vianello, Santa Margherita, Liguria, 
Italy. 

The action of this mechanical-heating apparatus depends 
| upon the fact that the adiabatic compression of a mixture 
| of steam and water will cause condensation, provided that 
| the peresntage by weight of water in the mixture is about 


also provide irregular surfaces whereby the cylinder may be | 


more rigidly secured to the insulating material which is subse- 
quently added. The two contre illustrations show the cylinder 
mounted upon the moulded insulating material D. Leads E 
are moulded within the body D for engagement with the openings 
C in the axially » ced lugs B. The lower illustrations show 
the cylinder divided into three separate collector rings F, G, 


and H, each of the rings being connected, by means of con- 


ductors, to an appropriate portion of the rotatable member of | 


the dynamo-electric machine.—February 21st, 1924 
SWITCHGEAR. 
211,213. November l4th, 1922.—-IMPROVEMENTS IN AND 


RELATING TO METALLIC Resistances, The British Thomson- 


Houston Company, Limited, of Crown House, Aldwych, 
W.C. 2, and Newton Laycock, of 44, Frederick-street, 
Rugby. 


A number of grids A, B, C, D are connected by loops E, F, G 
to form a continuous length. The supports on which the grids 
are assembled comprise two sets of rods P Q surrounded by 
insulating tubes R. During manufacture the two sets of rods 
P Q are carried in a box receptacle on a revolving table. The 
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60 per cent. or more, while vaporisation will take place if the 
percentage is less than 60. The apparatus comprises a high 
speed turbo-compressor A, driven through gearing by a motor 
t's receiver C, and an evaporator D. The vapour coming 
from D, by way of the pipe E, is compressed in association 
with water sprayed in at F, and is delivered to the receiver as 
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hot water, which can be circulated round radiators. The return 
water arrives at G, and is distributed partly to sprays H in the 
evaporator and partly to a heat interchanger J, and thence to 
the atomisers F. The evaporator also takes up heat from the 
air which circulates through it.—February 11th, 1924. 


SHIPS AND BOATS. 


210,920. December 2nd, 1922.—IMPROVEMENTS IN AND RELAT 
ine TO Systems oF Ececrric Sure Propvursion, The British 
‘Thomson-Houston Company, Limited, Crown House, 
Aldwych, London, W.C. 2, and Alan Adair Pollock, of 
Croxton House, Sherbourne-place, Leamington Spa. 

This invention relates to systems of electric ship propulsion, 
and more particularly to those systems in which prime movers, 
such as Diesel engines, drive direct-current generators, which 
supply energy to direct-current motors coupled to the propellers. 
\ main generator A, driven by a prime mover, supplies current 
to a main propeller motor B, and is provided with a differential 
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series winding C. The generator A and motor B are excited from 
an auxiliary generator D, the excitation being controlled by 
means of a controller E. The auxiliary generator is driven by the 
same prime mover as tho main generator, and has two windings 
F G, which act in conjunction, winding F being self-excited and 
winding G being connected in series with the propeller motor D. 
Alternatively, winding G may be excited by the voltage drop 
across & resistance or shunt in the main circuit. In the event of 
the engine speed falling, the speed of the auxiliary generator D 


also falls, but its excitation is increased to maintain the voltage 


approximately constant.—February 14th, 1924. 


PUMPING AND BLOWING MACHINERY. 


191,050. December 27th, 1922.—IMPROVEMENTS IN AND 
RELATING TO CENTRIFUGAL BLowers, Aktiengesellschaft 
Brown, Boveri et Cie., of Baden, Switzerland. 

This invention relates to centrifugal blowers of the type in 
which the rotors are mounted on flexible shafts, and it has for 
its object the provision of means for driving the flexible shafts 
in such a manner that none of the working fluid can escape into 
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the atmosphere. In the illustration the upper half of the casing 
is removed. A double rotor A is mounted on a De Laval flexible 
shaft B with speed multiplying toothed wheel gear C D, all 
enclosed in a common casing. The more slowly running first- 
motion shaft E of the gear wheel alone extends to the outside 
of the casing on the side of the clutch or coupling.—February 
2ist, 1924 


INTERNAL COMBUSTION ENGINES. 


210,901. November l7th, 1922.—ImPpROVEMENTS IN AND 
RELATING TO IGNITION SysTeMs FoR INTERNAL ComBus- 
rion Enatnes, The British Thomson-Houston Company, 
Limited, of Crown House, Aldwych, London, W.C. 2, and 
Arthur Primrose Young, ‘“ Dovedale,” Kenilworth, 
Warwick. 

This invention relates to ignition systems for internal com- 
bustion engines, wherein fly-wheel magnetos or fly-wheel 
magneto generators of the type having a single stationary arma- 
ture are adapted to operate with two-cylinder horizontally 
opposed engines demanding one spark per revolution. Hitherto, 
on this kind of engine, ignition has been provided by a magneto 
driven through gearing from the crank shaft at half engine speed. 
One end of the secondary winding is earthed through the primary 
winding, and the other end of the secondary is connected to a 
revolving insulated segment on the magneto spindle, which dis- 
tributes current to two fixed brushes connected to the plugs. 
A fly-wheel magneto or magneto generator must necessarily 
run at crank shaft speed and the usual form of distribution would 
necessitate gearing, which is costly and difficult to incorporate. 
The object of the present invention is to provide a simplified 
arrangement, whereby the distributing arrangement may be 
dispensed with. A and B represent the plugs on a two-cylinder 
horizontally opposed engine. C indicates the secondary winding, 
and D the primary winding of a magneto arranged to run at 
engine speed. The secondary winding C is completely insulated 
from the primary winding D, and its ends are connected to the 
plugs as shown. With this construction, when the spark occur- 
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ring at one plug is causing an explosion, the spark at the other 


tug will occur at the end of the exhaust stroke. Thus, satis- 


actory ignition is Hevided. and only one half wave per revolu- 
tion will be used. other half wave may then be utilised for 
N® 210,901 
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lighting, in accordance with the system disclosed in Patent 
No. 168,106.—February 14th, 1924. 


MISCELLANEOUS. 


195,386. March 2lst, 1923.—-IMPROVEMENTS IN OR RELATING 
To Discuarcine Etecrricatty CxHarcep Rots or 
Wess or Parer or Bac-makrvG Maocarnes, Carl Wilhelm 
Hartmann, of 31, Nyhavn, Copenhag d - 

This relates to apparatus for removing the electric charge of 
rolls or webs of paper in paper bag-making machines. As is 
well known, an destric charge causes the paper to adhere to 
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the guiding members, and often causes the paper to be torn. 
Behind the roll of paper A belonging to a bag-making machine 
an atomiser-like device B is provided. From a pressure cylinder 
C air under pressure is blown out of a pipe D in the direction of 
the roll, The air under pressure may be produced by an air 
pump E, connected with the bag-making machine.— February 
14th, 1924. 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
‘ ‘ . to note 





TO-DAY. 


Dreset Enotne Users’ AssociaTion.—The Engineers’ Club, 
Coventry-street, London, W.1. Paper, “Heavy Oil Engine 
Indicator Diagrams,”’ by Mr. J. M. Ferguson. 3.30 p.m. 


INSTITUTION OF CrviL ENGINEERS : YORKSHIRE ASSOCIATION. 
—Philosophical Hall, Leeds. Paper, “Construction of Steel- 


frame Buildings,” by Mr. A. A. Fordham. 7.30 p.m. 


INSTITUTION OF ENGINEERING INsPECTION.— Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Paper, “* The 
Commercial Testing of Internal Combustion Engines,” by Mr. 
Hal Gutteridge. 8 p.m. 

INSTITUTION OF MecHANICcAL Encoingerers.—Storey’s-gate, 
London, 8.W. 1. Joint meeting with the Institution of Civil 
Engineers, to discuss the report of the Joint Committee on 
Standard Tests for Hydraulic Power Plants. 6 p.m. 


Junior Instrrvtion or Enotnerrs.-—39, Victoria-street, 
London, 8.W.1. Lecturette, ‘‘ Wood-wool: Its Manufacture 
and Application,” by Mr. A. J. Simpson. 7.30 p.m. 

Raptio Society or Great Brirary.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Informal meeting of the Transmitter and Relay Section. Dis- 
cussion on “ High-tension Supply for Valve Transmitters.” 
6.30 p.m. 


Royat InstiruTion or Great Barrrarm.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse, “‘ Insulin,” by 
Dr. Hugh Maclean. 9 p.m. 

Soctety oF Cuemicat Inpustry: CHEMICAL ENGINEERING 
Grovp.—Institution of Civil Engineers, Great George-street, 
London, 8.W.1. Paper, “ Kinetic Elutriation,”” by Mr. L. 
Andrews. 6 p.m. 


West Bromwicn Enotveertne Socrzty.—Technical School, 
West Bromwich. Paper, “‘ The British Empire Exhibition,” by 
Mr. E. Rawson. 7.30 p.m. 


SATURDAY, MARCH 297s. 


Boroves Potytrecanic Instrrvute.—Borough-road, London, 
8.E.1. Annual exhibition of students’ work. 3 p.m. 


Nortua-East Coast InstiruTion oF ENGINEERS AND SuIP- 
BUILDERS: GrRapvATEs’ Section.—Lecture Theatre, Neville 
Hall, Newcastle-on-Tyne. Joint meeting with the North of 
England Institute of Mining and Mechanical Engineers. ‘‘ Coast 
Erosion, particularly on the North-East Coast,’ by Mr. D. 
Woolacott. 3 p.m. 

Royat Institution or Great Briramy.—21, Albemarle- 
street, Piccadilly, London, W. 1. “ Properties of Gases in High 
and Low Vacua,” Lecture IV., by Sir Ernest Rutherford, F.R.5. 
3 p.m. . 


TUESDAY, APRIL Ist. 


INsTITUTION oF Crvit ENoIngers.—Great George-street, 
London, 8.W.1.° Further discussion on ‘‘ The Interaction in 


—= 


Bridge Work of the Deck System on the Main Girders, and the 
Consequent Modification of Stresses therein,’ by Mr. D. H, 
Remfry ; “ Theory of Transverse Oscillations in Girders and its 
Relation to Live Load and Impact Allowances,” by Professor 
C. E. Inglis. 6 p.m. 


WEDNESDAY, APRIL 2np. 





| 
| 
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InstrruTion oF Civi ENoIneers.—-Great George-st rect, 
London, 8.W. 1. Students’ meeting. Lecture, “The Many. 
facture of Solid-drawn Steel Tubes,’ by Enginear-Captain J. 4. 
Richards. 6 p.m. 


InstrrvTiIon oF Eecrrica. ENatnerrs.—Savoy-place, 


Victoria Embankment, London, W.C.2. Wireless Section 
meeting. ‘‘ Thermionie Valves with Dull-emitting Filaments,” 
by the h Staff of the General Electric Company, Limited. 
6 p.m. 


INsTITUTION OF HEATING AND VENTILATING ENGINEERs.— 
The Engineers’ Club, Coventry-street, London, W.1. Paper, 
** Lay-out of Kitchens in this Country and America,” by Mr. 
S.J. Benham. 7 p.m. 

Liverroot Enarxeertne Socrery.—9, The Temple, Dale. 
street, Liverpool. Paper, ““Some Aspects of the Scientific 
Control of Steam Generation in Factories,” by Mr. H. 8. Rowe. 


| 8 p.m, 


THURSDAY, APRIL 3nxp. 


InstrITUTION oF MrnInc AND Mertatturcy.—-Edward VII. 
Rooms, Hotel Victoria, Northumberland-avenue, London, 
W.C. 2. Annual dinner. 7.15 for 7.45 p.m. 

Royvat Agronavuticat Socrety.—Royal Society of Aris, 
18, John-street, Adelphi, London, W.C. 2. Paper, “* The British 
Aviation Mission to the Imperial Japanese Navy,” by Colonel 
the Master of Sempill. 5.30 p.m. 


FRIDAY, APRIL 4ra. 


InstTITUTION OF Mercuanica ENotInerrs.——Storey’s-gate, 
Westminster, London, 8.W.1. Informal meeting. Resumed 
discussion on ‘* Mechanical Methods of Boiler Firing.” 7 p.m. 


Junior Instirvution or Enotneers.—39, Victoria-street, 


London, 8.W.1. Lecturette, “‘ Mineral Oils, with Special 
Reference to Lubricating and Insulating Oils,’’ by Mr. A. J 
Sear. 7.30 p.m. 


Nortsa-East Coast InstiruTion oF ENGINEERS AND Suir 
BUILDERS. — Bolbec Hall, Newcastls - upon - Tyye. Paper, 
“ Various Aspects of Internal Combustion Engines,” by Engi 
neer-Commander C. J. Hawkes. 7.30 p.m. 


SATURDAY, APRIL 5ra. 


InstiTuTe oF Brrrisn FounpRYMEN: LancasuIrRe Branca. 
—College of Technology, Manchester. Annual general meeting. 


Paper, “ Semi-steel,"’ by Professor A. Campion. 3 p.m. 
InsTITUTION OF MuNicIPAL aNpD County ENGINEERS.— 
Yorkshire District meeting at Rotherham. 11 a.m. 


TUESDAY, APRIL 8ra. 


Burney Srcrion.—- 
Annual general 


Institute oF Britisn FouNDRYMEN : 
Municipa] College, Ormerod-road, Burnley. 
meeting. 7.15 p.m. 

InstiTuTE oF Marine Enotneers.—-85-88, The Minories, 
Tower-hill, London, E. 1. ‘ Observation Notes on a 20,000-ton 
Ship with Oil Engines and Electric Propulsion,’ by Mr. P. J. 
Higgs. 6.30 p.m. 


WEDNESDAY, APRIL 9ru. 


InstiTUTION oF Ctvi, EnGivneers.—Students’ visit to the 


works of General Motors, Limited, Hendon. 
Instrrution or Navat Anrocurtrects._—Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m. 
Newcomen Socrety.—Prince Henry's Room, 17, Fieet- 
street, London, E.C. 4. Paper, ‘‘ Ambrose and John Crowley-— 
Citizens and Ironmongers of London, 1682 to 1728,” by Mr. 
W. A. Young. 5.30 p.m. 


WEDNESDAY ro FRIDAY, APRIL 9rs ro lita. 


InstITUTION oF Naval Anoutrects.—Royal United Service 
Institution, Whitehall, London, W.0.2. Annual general 
meetings. 


FRIDAY, APRIL lita. 
InsTITUTE oF MARINE ENGINEERS.—85-88, The Minories, 
Tower-hill, London, E. 1. Annual general meeting. 6.30 p.m. 


Junior InstrTrvTion or Ewncrveers.—39, Victoria-street, 
London, 8.W.1. Discussion on Mr. J. M. Jockel’s paper, 
“* Water-tube Boilers.” 7.30 p.m. 


SATURDAY, APRIL 12rs. 


Instriruts oF Bairisa FouNDRYMEN: LANCASHIRE Brancu. 
—Visit to the works of the London, Midland and Scottish Rail- 
way at Horwich. 2.45 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Greenty’s, Limited, asks us to state that it has moved its 
offices from 37, Strand, to 5, Chancery-lane, London, W.C 2. 
New telephone numbers, Holborn 2781-2. 


Tue Lrerary Press, Limited, asks us to state that its gencral 
offices have been moved from 26, Portugal-street and its ware- 
house from 57a, Carter-lane, to new and larger premises at 83, 
Southwark-street, London, 8.E. 1. 


W. G. BrrxinsHaw anv Co., Limited, of Reliance Works, 
Wolverhampton, inform us that they have appointed Mr. EF. 
Norman Ansell their representative in London. His address 's 
Holborn Viaduct House, 12, Holborn-viaduct, E.C.1. Tele- 
phone No., City 3239. 

Roreways, Limited, asks us to announce that it has changed 
the address of its London offices from Eldon-street House, South- 
place, E.C. 1, to Aldwych House, Aldwych, W.C. 2. Its new 
telephone number is City 4723, while its telegraphic address 
remains as before, i.e., ““ Ropeways, London.” 


Ruston anp Hoenssy, Limited, of Lincoln, ask us to 
announce that on and after March 31st their London address 
will be changed from 46, Queen Victoria-street, E.C. 4, to Imperial 
House, 15-17-19, Kingsway, London, W.C.2. Their new 
telegraphic address will b> ‘“‘ Ruston, Westcent, London,’ and 
their new telephone number, Gerrard 5866. 


Tue Horsetey Baipce anp ENGIneertno Company, Limited, 
of Dudley Port, Tipton, Staffs., asks us to state that owing to 
ill-health, Mr. H. L. Batting, who has represented the company 
in London for over forty years, is retiring from his appointment 
on March 31st next. r. L. Harper, who has been in the com 
pany’s employ for several years and has for some time been 
acting as assistant to Mr. Batting, has been ot to fill 
the position, and he will conduct the company’s affairs in London 





as from April Ist. 
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